AUGUST 1929——THIRTY- FIFTH YEAR 


BEARING| 


JUL 2 9 1829 


economic 


pitted against waste 


wherever wheels and shafts turn 


A basic iada thirty years ago, “Timken 
' Bearing Equipped” is today an eco- 
force pitted against waste. . 
"pifying a huge replacement program 
sweeps all before it. 

© As in all industry, users of Timken- 
®quipped machine tools find in Timken 
“the one bearing that does all things well 
whether the loads are all radial . 
all thrust . . or a combination of both. 


Spindle and gear box operation has 
been so greatly improved by the appli- 
cation of Timken Bearings that 
“Timken-Equipped” now represents 
the difference between waste and con- 
servation, between antiquated and 
modern ...a deciding factor in 
building and buying mechanical equip- 
ment... wherever wheels and 
shafts turn. 
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HE super was sore. After 
much argument he had got 
the order through for a trial 
machine, and now it was show- 


4 


Washout 


tapper used. Frequent break- on which lowering of costs 
ages and stops for grinding depended. 

were robbing the new machine 

of the continuous operation Greenfield sales engineers find 
such situations far too 


ing even higher costs 


than the old non-auto- 
matic tools. 


But it really wasn’t the 
tapper’s fault. The cheap 
taps, that worked fairly 
well on old slow-speed, 
low-powered tapping 
machines, couldn’t stand 


up to the speeds the new 


often. Here was a $3000 


machine ham-strung to 


save 3c on a tap. 


Take a mental inventory 
of your shop — are you 
making any such expen- 
sive savings ? We will be 
glad to send our engineer 


to assist in a check-up. 


NEW YORK: 15 Warren Street 


Canadian Plant: Greenfield Tap & Die Corp. of Canada, Ltd., Galt, Ontario 
European Office: Greenfield Tap & Die Corp., Ltd., 139 Queen Victoria Street, London, E. C. 4 
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DETROIT: 228 Congress St., W. 


CORPORATION 


GREENFIELD, MASS.,U.S.A. 
CHICAGO: 611 W. Washington Blvd. 
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tion must necessarily 
be the first aim in 
planning new methods of 
manufacture, but in striv- 
ing for this objective, exec- 
utives should give serious 
consideration to the selec- 
tion of equipment that will 
safeguard the health of em- 
ployes. Careful thought was 
given to this vital point in 
planning the plating de- 
partment for the new Ply- 
mouth plant of the Chrysler 
Corporation, Detroit, Mich. 
As a result, conveyors elim- 
inate manual handling of 
parts as far as possible; 
exhaust systems withdraw 
fumes from the plating 
tanks and all dust from the 
buffing machines on which 
the radiator shells and 
other parts are buffed prior 
to and between the plating 
operations; and the con- 
struction of the building is 
such as to permit daytime 
operation of the department with natural light. 
The plating department proper is completely iso- 
_ lated from the remainder of the shop by glass 
partitions to prevent dust from the machining op- 
erations settling on parts being plated or on the 
solutions in the different tanks. Escape of fumes 
to other sections of the shop is also prevented and 
ventilation of the plating department is facilitated. 
The plating department is laid out so that 1000 ra- 
diator shells can be handled per nine-hour day. 


tion must n produc- 


Conveyors Carry Buffed Shells Direct to the 
Plating Department 


The majority of the work in the plating depart- 
Ment consists of steel radiator shell stampings. 
These shells arrive at the plant in freight cars and 
are trucked from the unloading platform direct to 
the buffing department shown in Fig. 1, a distance 
of only about 40 feet. Here each rough shell is 
thoroughly buffed by four men who work on dif- 
ferent sections of the part. When finished, the 


A Model Installation for Electro- 
plating Radiator Shells and Other 
Parts in an Automobile Plant 


By CHARLES O. HERB 


shells are hung on hooks of 
the overhead conveyor, as 
illustrated, which is done 
without the men stepping 
away from their machines. 
There are thirty-two 
Gardner buffing machines 
in the department, so ar- 
ranged that two men can 
conveniently work at the 
opposite ends of each ma- 
chine. The shells are buffed 
not only upon their receipt 
at the plant, but also after 
the copper-plating and 
nickel-plating operations, 
as will be explained. From 
Fig. 1 it will be seen that 
exhaust ducts connected to 
both ends of each machine 
withdraw all dust from the 
buffing operations into an 
overhead exhaust system. 


Many Baths Insure Thorough 
Cleaning Before Plating 


As satisfactory electro- 
plating of metal parts de- 
pends to a large extent 
upon first thoroughly cleansing the parts from all 
dirt, grease, etc., the equipment in the Plymouth 
plant was designed to insure absolutely clean work. 
The conveyor on which the buffed shells are hung 
carries them into the glass-enclosed plating depart- 
ment and immediately into a “Kleen-E-Z”’ washing 
machine. While the radiator shells pass through 
the first section of this machine, they are sprayed 
with hot soda water from all directions in a mul- 
titude of streams. In the second section, the shells 
are rinsed with warm water in a similar manner. 
Hot water is not used for rinsing, as it would tend 
to dry the shells and stain them. Four minutes 
elapse from the time the shells enter the machine 
until they pass out at the opposite end. 

When the shells leave the washing machine, as 
shown in Fig. 2, an attendant removes them from 
the first conveyor and, without stepping from his 
position, hangs them on a second conveyor that 
passes over a line of washing and copper-plating 
tanks of approximately twice the length seen in the 
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Fig. 1. 


Buffing Department Having Thirty-two Double-spindle Machines, where the Radiator Shells are Buffed 


prior to and between the Various Plating Operations 


heading illustration. Each radiator shell is sus- 
pended from this conveyor on two copper bars 
about 4 feet long. 

Arranged above the various tanks are series of 
slowly rotating arms which automatically lift the 
bars on which the shells are suspended, move them 
horizontally, and lower them again, so as to im- 
merse the shells into the solutions without any 
manual handling. The shells are dipped into eight 
different washing and rinsing tanks of the copper- 
plating group before reaching the plating tank, 
and are also given a final rinsing. 

In the first tank, the shells are submerged in a 


hot soda-ash solution, which loosens any grease or 
dirt left on them when they leave the washing ma- 
chine. Then they are dipped into a hot water rinse, 
after which they are lowered into a tank containing 
a soda solution, which is charged with direct-cur- 
rent electricity, and next into another tank, where 
the direction of the electric current is reversed. 
These electrolytic cleaning tanks constantly dis- 
charge bubbles of hydrogen gas, as they remove 
oxide from the shells. When each shell leaves the 
second electric cleaner tank, a man removes it from 
the conveyor and scrubs it thoroughly with pumice 
stone. He then rinses it with a water spray and 
replaces it on the conveyor, which 


carries it successively into a 
muriatic solution and into two 
cold-water rinsing tanks. 


The Copper-plating and Nickel- 
plating Operations Both 
Last Twenty Minutes 


The radiator shells are now 
thoroughly clean, and are carried 
automatically by the conveyor in- 
to the copper-plating tank. An 
important feature of this tank is 
the use of compressed air for agi- 
tating the plating solution, thus 
carrying away any dirt from the 
place where the shells are sub- 
merged. A final hot rinse after 
plating dries the shells. The time 
that the shells spend in the va 
rious tanks of the copper-plating 
group is shown in the accompany- 
ing table. The temperature of the 


Fig. 2. As the Radiator Shells Leave the Bufing Department they are Conveyed 
Directly through a Washing Machine in the Plating Department 
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copper-plating tank is held at 
about 100 degrees F. 
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Rigs 3. 


When the parts reach the end of the copper- 
plating group of tanks, they are unloaded from the 
conveyor by an attendant who immediately hangs 
them on a third conveyor that carries them back to 
the buffing department. Here they are buffed again 
on cotton wheels with “‘Snowhite” buffing com- 
pound, after which the buffers replace the shells on 
the conveyor, and they are carried back to the load- 
ing point. Next they are hung on the same con- 
veyor that carried them through the tanks of the 
copper-plating group and that now carries them 
automatically through a similar series of washing 
and rinsing tanks prior to being subjected to the 
nickel-plating process, and also through this process. 

The tanks of the nickel-plating 


General View of the Glass-enclosed Plating Department Taken from the Chromium-plating End 


them to the chromium-plating section shown in 
Fig. 3. Radiator shells can be seen passing through 
this section in two lines at the left. 

Various small parts that are copper- and nickel- 
plated are carried through these processes by sus- 
pending quantities of the parts from the conveyors 
on wires. All the copper- and nickel-plating equip- 
ment described, as well as the cadmium-plating 
equipment, was installed by the Hanson-Van 
Winkle-Munning Co., Matawan, N. J. 


Chromium-plating Section a Model of Cleanliness 


Concrete flooring in the copper- and_nickel- 
plating section of the department facilitates keep- 


group are arranged beside the 
copper-plating group of tanks, as 
may be seen in the heading illus- 
tration. The nickel-plating solu- 
tion is held at a temperature of 
80 degrees F. In the accompany- 
ing table is also given the se- 
quence of the baths in the nickel- 
plating process and the time 
spent by the radiator shells in 
each bath. 

At the completion of the nickel- 
plating, the shells reach the point 
where they were originally loaded 
on the copper-plating conveyor as 
they were taken from the con- 
veyor that brought them from the 
buffing department and through 
the washing machine. They are 
how put on the first conveyor 
again, and carried back to the 
buffing department. After a third 


buffing, the shells are hung on a 
fourth conveyor which carries 


Fig. 4. Battery of Ten Motor-generator Sets which Provide Electric Current 
of the Proper Voltage and Amperage to the Chromium-plating Tanks 
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ing the department clean and dry. In the chro- 
mium-plating section, the shells are immersed 
manually in the various tanks, by operators stand- 
ing on raised platforms. These platforms are con- 
structed of wooden boards with cracks between the 
boards wide enough to insure drainage of water 
‘dripped from the shells. 

In the chromium-plating operation, the shells are 
first dipped in a cold-water tank; then into a 
muriatic bath; next, into a lukewarm water rinse; 
and finally, into the chromium-plating tank. They 
remain in this tank about 1 1/2 minutes and are 
then dipped into a “drag” tank which collects most 
of the excess chromic acid for future use, after 
which the shells are placed in a tank where about 
500 streams of cold water strike them from all di- 
rections. After a rinse in hot water to hasten 


Data Relating to the Copper- and Nickel-plating 


Processes 
Minutes Minutes 
Bath | Spent in Tanks, | Spent in Tanks, 
| Copper-plating | Nickel-plating 
| 5 41/2 
TRINSE. | 2 2 
| Electrolytic Cleaner ........... 4 2 
Reverse Electrolytic Cleaner.... 2 | 
| Cold-water Rinse .............. 1 1 
| Cold-water Rinse .............. 1 
| Copper Strike ................. 1 
| Cold-water Rinse .............. - 1 
| Copper-plate ................... 20 | 
Nickel-plate | 20 
Cold-water Rinse .............. i 
Hot-water Rinse ............... 2 1 
Machinery 


drying, the shells are hung on a conveyor and car- 
ried from the department. It will be understood 
that each shell is handled individually in the chro- 
mium-plating process. 

In Fig. 3 the chromium-plating tanks, dia in 
number, are seen arranged along the right-hand 
wall with a fume exhaust system installed over- 
head. Each tank is equipped with an instrument 
board carrying a rheostat, voltmeter, ammeter, and 
thermostatic control. The temperature of the chro- 
mium tanks is maintained at about 113 degrees F. 
Fig. 4 shows the battery of ten motor-generator 
units which supply current of 9 volts, 1500 amperes 
to the chromium-plating solutions. The chromium- 
plating equipment was installed by the Plymouth 
organization. Generators for the copper-, nickel- 
and cadmium-plating tanks are installed in a sep- 
arate room. 

Upon the completion of the chromium plating, 
the radiator shells are carried by a conveyor to an 
inspector, who carefully examines the shells for 
defects in the plating. Rejections on the entire 
plating process amount to less than 2 per cent. 
Equipment is installed in the department for re- 
moving all plating from parts that are rejected, so 
that they can be run through the process again. 


Many Small Parts are Cadmium-plated 


Quantities of small parts are cadmium-plated in 
equipment located just beyond the chromium- 
plating tanks, as seen in Fig. 3. Parts to be cad- 
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mium-plated are dipped into two electrolytic clean- 
ing tanks in the same way as the radiator shells 
prior to the copper- and nickel-plating processes, 
and are then rinsed. They are next dipped into 
muriatic acid, given two more rinsings, and placed 
in barrels which are submerged in the cadmium 
bath. These barrels are revolved in the bath for 
a period of from twenty to thirty minutes. 

At the end of this time, and while remaining in 
the barrel, the parts are rinsed successively in cold 
and hot water and are then emptied into a drier 
employing steam-heated air. A screw conveyor 
carries the parts through this equipment. 


* * 


CUTTING DOWN DIE-SETTING COSTS 
By J. D. RELYEA 


Sometimes a close study of indirect labor costs 
will show that substantial savings can be made by 
simple changes in methods or systems. A case in 
point recently occurred in a plant that makes a 
large variety of electrical devices. Owing to the 
many different lines manufactured, there was a 
tendency for large stocks of material to accumu- 
late, with a corresponding expansion in inventory. 
The management made a determined effort to cut 
this down, and as a result, the foremen were kept 
busy getting out small orders and keeping material 
from accumulating in barrels or bins. 

In the punch press department, one direct result 
of this practice was a considerable increase in the 
die-setting costs, owing to the large number of 
small-lot runs, jobs repeated only at infrequent 
intervals, and orders to make up shortages. The 
superintendent noticed this, and having some doubt 
as to the efficiency of this method of handling the 
die-setting work, put a time-study man on the job 
who devoted a full day to each of three die-setters, 
tabulating everything that they did. In the report 
submitted, the actual die-setting time was segre- 
gated from other activities. The final figures for 
the three men were as follows: 


Per Cent of Time Per Cent of Time 


Spent on Die- Spent on Other 
setting Work 
Die-ewetter No: 1... 35 
Die-setter No. 2............ 55 
Die-wetter No. 60 


It was found that the “other work” included 
moving and placing material, taking dies to the 
tool-room for repairs, obtaining dies from the 
store-room, moving heavy bed-plates, cutting 
pieces for samples, moving the die-table and crane, 
trips of inquiry to tool-room and store-room, mak- 
ing out time tickets and tray slips, etc. 

Costs were considerably reduced by confining the 
die-setter’s work strictly to setting dies. Cheaper 
labor was used for the transporting of tools and 
work. By providing special tables for the dies, it 
was possible for most of the day’s requirements in 
dies to be brought out from the store-room at one 
time. This part of the program was considerably 
facilitated by having the foreman prepare a list of 
the requirements each night for the succeeding day. 
The operators welcomed the changed conditions, as 
they had considerably less idle time. Production 
has been noticeably increased. 
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Examples of Milling Cutters 
Especially Designed to Meet 
the Requirements of Different 
Jobs—Second of Two Articles 


By A. N. GODDARD, President 
Goddard & Goddard Co., Inc. 


on using properly designed cutters as it 

does on employing machines of types 
and capacities that meet the requirements of 
the work. Many investments in high-priced mill- 
ing machines have shown losses over a period of 
years, Simply because this fact has not been appre- 
ciated. Careful consideration, therefore, should be 
given the different factors involved, when selecting 
cutters for any job. Frequently single-purpose 
milling cutters designed for the individual job are 
found most economical and efficient. 

The Goddard & Goddard Co., Inc., Detroit, Mich., 
in addition to manufacturing a line of standard 
milling cutters, specializes in the designing and 
making of single-purpose cutters. The first article 
on this subject, in July MACHINERY, contained in- 
teresting examples of such cutters produced for a 
large variety of operations; other examples of the 
same general character will be given in this article. 


on milling depends fully as much 


Cutters for Producing 100 Slots Simultaneously 


A section of a machine-steel rack having teeth 
similar in shape to those of a comb is shown in 
Fig. 1. This rack, in its total length, has 101 teeth 
which are produced by cutting 100 slots to a depth 
of 1/2 inch. The slots are 0.078 inch wide at the 
bottom for a straight rise of 1/4 inch. During the 
remaining 1/4 inch of height the slots taper gradu- 
ally outward to give the tops of the teeth a width 
of 1/64 inch. Spacing of the teeth is held accurate 
to within plus or minus 0.0005 inch, and a cumula- 


on the tables of two milling machines. Thus, the 
fixture can be positioned accurately in alignment 
with the cutters, for the second operation, by means 
of the slots that were partly produced in the first 
operation. 

The first machine is equipped with the gang of 
100 formed angular cutters shown on the top arbor 
in Fig. 2, while the second machine is equipped with 
the gang of saws assembléd on the arbor shown be- 
neath in the same illustration. A finished rack may 
be seen below the second arbor. The angular 
formed cutters are 5 1/4 inches in diameter, and the 
saws, 5 inches in diameter. Both arbors are 21/2 
inches in diameter. The center-to-center distance 
between the outside cutters of both gangs is 15.551 
inches. Through the use of these tools the racks 
are produced without difficulty. 


Side Milling Cutter with Teeth of Unusually Fine 
Circular Pitch 


Westinghouse vacuum brake cylinders for auto- 
mobiles are iron castings of a good grade, but owing 
to the quick chilling of the thin walls, they have 
unusually hard chilled spots over which the cutter 
must pass in milling the valve seat surface and 
clearance. For this operation, the special type of 
side-mill shown in Fig. 3 was designed. The prin- 
cipal feature of this cutter is the close spacing of 


tive error in the the teeth. It is 
Spacing is not 4 inches outside 
permitted. diameter, 11/16 

Two cuts are inches wide, and 
performed on ; is carried by a 
each rack in form- eae stub arbor. Cuts 


ing the teeth. For 
these operations, 
the work is placed 
in a fixture which 


are taken with a 
peripheral cutter 
speed of 70 feet 


has holes laid out 
to fit dowel - pins 


Fig. |. 


Section of a Rack having 101 Fine-pitch Teeth which are 
Milled at One Time 


per minute and 
with a table feed 
of 6 inches per 
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minute. Approxi- 
mately 200 cylin- 
ders are milled per 
sharpening of the 
cutter teeth. 

The operation is 
carried out on a 
production basis by 
employing the set- 
up shown in Fig. 5. 
Six cylinders are 
mounted in an in- 
verted position on 
a special plate pro- 
vided on the table 
of a No. 3 Milwau- 
kee milling ma- 


chine. The cylinders are located in the proper posi- 
tions by means of disks of the same diameter as the 


material is bronze. 
Thus, the problem 
in planning to mill 
this work was not 
only how to obtain 
the required accu- 
racy, but also how 
to mill the work 
without tearing 
away any portion 
of the delicate fins, 
which would be 


Fig. 2. Roughing and Finishing Cutters Used in Milling Rack Teeth 


of the Type Shown in Fig. | 


very likely to hap- 
pen with a stringy 
bronze. 


Fig. 7 shows the 


cutter designed for 
accomplishing this operation on a vertical boring 
mill, equipped with a special milling head which 


Fig. 3. Special Cutter Developed for Milling Iron Castings 


having Unusually Hard Chilled Spots 


cylinder bores. These disks are fastened to the 
plate, after which the bores are slipped over them. 


Sectional Cutter 
with Staggered or 
Intermittent Teeth 


Two cutters, a 
rougher and a fin- 
isher, are used in 
milling fins and 
their adjacent 
grooves, such as 
shown in Fig. 9, 
on the inside of 
large packing 
rings for rotor 
shafts. All deci- 
mal dimensions 
given in this illus- 
tration must be 
maintained with- 
in plus or minus 
0.001 inch. The 


Fig. 5. Set-up for Milling Vacuum Brake Cylinders on a Quantity 
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Production Basis 


Fig. 4. Set-up Employed in Producing the Lugs on the 
Oil-well Pump Parts Shown in Fig. 10 


holds the cutter suspended. The tool is made up 
of four sections of formed cutters, which are as- 


sembled with the 
teeth of each sec- 
tion offset a cer- 
tain amount in 
relation to the 
teeth of the other 
sections, giving 
the unit a cutting 
action similar to 
that of a spiral 
tooth cutter. The 
teeth are ar- 
ranged to take 
intermittent cuts 
for producing the 
fins and grooves, 
that is, one row 
of cutter teeth 
will mill every 
second groove 
across the work, 
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while the succeeding row 
will mill the grooves 
skipped by the previous 
teeth, and so on. The 
square shoulders at the 
bottoms and on one side 
of the cutter teeth mill 
off the tops of the fins 
and thus accurately es- 
tablish their relative 


leaving a solid ring as an 
integral collar on the 
piece. The ring is then 
milled away, with the 
exception of certain por- 
tions that form the lugs. 

The location of the 
lugs is so close to the 
large body section of the 


heights. 

Roughing cutters are 
run in this operation at 
a peripheral speed of approximately 200 feet per 
minute, and the work is rotated at a feed of about 
71/2 inches per minute. Finishing cutters are run 
at a peripheral speed of about 300 feet per minute, 
with the table rotating at a feed of approximately 
12 inches per minute. The cutters are 5 inches in 
length. 

Previous to the adoption of this milling practice 


Fig. 6. Two Railway-car Steam-hose Connections, One 
Ready for Service, and the Other Welded, Ready 
to be Reclaimed by Milling 


pumps that it was be- 
lieved that the only means 
of cutting out the ring to 
leave the lugs was an 
end-milling operation. Hence, this was the method 
first adopted, the work being held in a rotary fix- 
ture which was fed toward the cutter. This method, 
however, proved too slow and uncertain, and the 
Goddard & Goddard Co. was called upon to devise 
a more efficient method. 

With the type of formed cutter shown at B and 
D, which was subsequently designed, the staggered 


Fig. 7. Sectional Cutter with Teeth Positioned to Take 


Intermittent Cuts in Producing Fins of the 
Type Shown in Fig. 9 


for the packing rings, which has given very satis- 
factory and economical results, the fins were pro- 
duced by using a formed tool in the boring mill. 
This method was very 


Fig. 8. Milling Cutter Designed for Reclaiming Railway-car 
Steam-hose Connections of the Type 


Shown in Fig. 6 


teeth ease the cut and the cutter is small enough 
in diameter to permit milling away the ring for the 
lugs without interfering with the larger portion of 
the body. The work is 


tedious and frequently 
resulted in the loss of 
work due to the tool tear- 
ing away some of the 
delicate fins. 


Formed Cutter with 
Integral Staggered Teeth 


Oil-well packer pumps 
of the types shown at A, 
C, and E in Fig. 10 have 
lugs that are produced 
by milling operations in 
which cutters of the type 
shown at B and D are 
employed. Some of the 
pumps have five lugs, 
others four, and others 


held in a simple fixture 
on the regular table of 

the machine, as shown in 
Fig. 4, and is fed horizon- 

tally the required amount 
after each indexing. With 
this method, a satisfac- 


tory job on a five-lug 
pump is completed in a 
floor-to-floor time of 20 


minutes, whereas when 
the old end-milling meth- 
od was employed, one 
hour was required to 
perform the operation. It 
will be observed from 
the illustration Fig. 10 


2 FT. 8.625 DIA. 


three. These lugs are 


that the shank and pilot 
ends of this formed cut- 


produced by first turning 
the pumps in a lathe, 


Fig. 9. Diagram Showing Fins Milled on the Inside of 
Large Rotor Shaft Packing Rings 


ter are integral with the 
cutting portion. 
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The regular spindle of the 
grinding machine is used 
as a support for the guide- 
pin holder. 

A truing diamond, not 
shown, which is used to 
keep the wheel trued up 
to the correct form, is held 
in the vise E. In perform- 
ing the truing operation, 
the diamond is located di- 
rectly beneath the grind- 
ing wheel and fed back 
and forth across the face 


Fig. 10. Three Oil-well Pumps and Two Cutters Employed in Producing 


Lugs on the Pumps 


Combination Facing Mill and Under-cutter 


Passenger and freight cars of railroads employ 
steam-hose connections having a lug A, Fig. 6, 
which frequently breaks off in service and causes 
considerable loss. One tool supervisor recently con- 
ceived the idea that this loss could be reduced great- 
ly by welding metal on the broken connections, as 
shown at B, and remilling this metal to form the 
lug. 

Cutters such as shown in Fig. 8 were designed 
for this job, and the connections are now reclaimed 
in one shop almost by the ton. The work is held 
in a simple fixture provided on a standard circular 
milling attachment. Hose connections better than 
the original ones, because they are stronger, are 
produced at a rapid rate and at low cost by this 
method. Each cutter unit consists of two pieces, 
an outer half side-mill and an inner formed under- 
cutting tool. 


* * 


GRINDING HELICAL CLUTCH TEETH 
By O. S. MARSHALL 


The accompanying illustration shows a set-up 
employed in grinding the four helical contact faces 
of the clutch A. The lead of the ground faces is 
approximately 20 inches per revolution. The clutch 
is held on the lead-control man- 


to be trued. The clutch is 
clamped to the lead man- 
drel by a nut and washer. 
The machine stops are made use of to limit the 
travel of the work. The traversing movement is 
obtained by means of the hand feed. 


* * * 


SALVAGING OLD ELECTRIC LAMPS 


Burned out electric lamps are being salvaged by 
the New York Edison Co. through the employment 
of a machine especially built for the purpose. Only 
the brass shells at the end are worth saving, but 
the scrap metal value of these is sufficient to war- 
rant reclaiming. In the past, the reclaiming method 
was to break the lamps by hand. They were put 
into a barrel rigged like a churn, with a plunger 
worked up and down. This was a slow process and 
too much material adhered to the brass shells. 

The new machine consists of a motor-driven re- 
volving steel cylinder perforated on the inside with 
holes not quite large enough to permit the brass 
shells to fall through. A barrelful of glass bulbs, 
perhaps 300 to 500 of all sizes, is poured into the 
cylinder. Loosely placed among the lamps are two 
long steel bars covered with prongs. As the cyl- 
inder revolves at high speed, these prongs knock 
the glass, filament, and cement loose from the brass 
shells. The broken waste falls through the holes 
in the cylinder and the clean brass shells remain 
inside of it. 


drel B. This mandrel has grooves 
which serve to give the work the 
spiral movement required to grind 
the clutch faces to the proper lead 
angle. The length of the faces 
ground is 3/8 inch, and the width, 
3/16 inch. A grinding wheel C 
with a face 1/4 inch wide is used. 

The clutch faces are relieved 
at the inner end or shoulder face 
by a 1/4-inch hole which permits 
passing the small grinding wheel 
across the full length of the face. 
The grinding wheel, which is 
mounted on the spindle of a Du- 
more electric grinder, is run at 
high speed. The guide pin D en- 
gages the grooves that give the 
work the required spiral move- 


ment, and is located at the same 
height as the grinding wheel. 
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Set-up for Grinding Helical Faces of Clutch Teeth 
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Chromium-plated Molds for Bakelite Parts 


Advantages Gained by Chromium-plating Molds—Points to Consider in the 
Application of Plating—Use of Plated Molds and Hobs 


By C. R. GIVEN, Bakelite Corporation, New York City 


new, it has already been adopted as the reg- 

ular method of finishing a great variety of 
products. Its application to tools, gages, and equip- 
ment used in manufacturing operations has proved 
advantageous in several instances. The extreme 
hardness, low coefficient of friction, and resistance 
to corrosion are characteristics of chromium plat- 
ing which recommend its use on many molds em- 
ployed in the production of Bakelite parts. 

While chromium plating has been used to great 
advantage on certain Bakelite molds, such applica- 
tions have not yet been conducted on a sufficiently 
extensive scale to warrant definite statements or 
conclusions regarding its possibilities or limitations 
in this field. However, the results already obtained 
indicate that this process will be extensively used 
in the future to improve the performance of molds 
used in producing Bakelite parts and dies employed 
in pre-forming Bakelite material into pellets or 
tablets ready for final forming in regular produc- 
tion molds. Hobs or punches used in forming the 
contours or cavities of duplicate Bakelite molds 
may also be improved by chromium plating. 

The following information regarding the chro- 
mium plating of molds was obtained by the Bake- 
lite Corporation, 247 Park Ave., New York City, 
for the guidance of those engaged in molding Bake- 
lite. The chief chemists of concerns interested in 
the development of the chromium-plating industry 
and men who have had practical experience in the 
use of chromium-plated molds supplied the infor- 
mation on which this article is based. So far as 
possible, care has been taken to avoid presenting 
any information that has not proved to be correct 
by actual practice. 


chromium plating is relatively 


Life of Molds has been Increased from Ten to Fifteen 
Times by Plating 


The principal object in chromium-plating molds 
is to increase the durability of the molding sur- 
faces. In the case of molds, hobs, or pre-forming 
dies, the chromium plating should be applied di- 
rectly to the hardened steel surfaces. Under coats 
of other metals, such as copper and tin, tend to 
reduce the durability of the chromium plate. The 
mere plating of a hob or mold will not, of course, 
prevent breakage resulting from faulty hardening. 

The tendency of Bakelite molding powders to 
impart a polish to the mold is less noticeable on 
chromium-plated molds. In other words, the pow- 
ders have less effect on the chromium plating than 
on the hardened steel surfaces. For this reason, a 
mold that has been given a matted or sand-blasted 
surface in order to produce a dull finish on the 
molded part will retain the required finish for a 
much longer period than a non-plated hardened 
steel mold. Some molders state that the life of a 


matted surface has been increased ten to fifteen 
times by chromium plating. 


Release of Parts from Plated Molds 


There is little doubt that a molded piece can be 
more easily released or discharged from the cavity 
of a mold that has been chromium-plated. Expe- 
rience has shown that parts with molded threads 
can be more easily unscrewed from a mold that has 
been chromium-plated than from an unplated mold. 
It is also claimed that less trouble from sticking is 
experienced in hobbing a series of mold cavities 
with a plated hob. A thin plating is considered 
better than a thick one for a hardened steel hob. 

It is possible to build up the surface of a mold 
by chromium plating when it is necessary or desir- 
able to make slight changes in the dimensions of 
the molded piece. Generally, from 0.0002 to 0.002 
inch can be added to the mold surface. The thin- 
ner plating, however, has greater strength and is 
less brittle. This factor must, of course, be con- 
sidered in building up a surface, particularly in the 
case of hobs made for severe service. 


Finish Obtained with Chromium-plated Molds 


A mold that is to be chromium-plated must be 
polished just as carefully as an unplated one. The 
surface of the chromium plating is merely a dupli- 
cate of the surface to which it is applied in so far 
as the finish or polish is concerned. If there is any 
increase in the luster of the finish imparted to the 
work, it is negligible. Any defects such as scratches 
or tool marks on the part plated, will be somewhat 
accentuated in the plated surface. 

The chromium plating itself may be polished, 
however, but it is more economical to give the un- 
derlying surface the desired polish or finish. There 
are various preparations on the market that can be 
used for such polishing operations. 


A Chromium Plate 0.0002 or 0.0003 Inch Thick has 
Proved Sufficient for Good Results 


Absolute uniformity in the thickness of chro- 
mium plating is not commercially practicable. The 
throwing power of chromium-plating solutions is 
low, compared with that of other metals. For this 
reason, the deposition of a plate of uniform thick- 
ness depends largely upon the nature of the surface 
being plated. 

On relatively flat surfaces, the thickness of the 
plating will be quite uniform. If the work has deep 
recesses, special means must be employed, such as 
providing formed anodes that correspond with the 
shape of the cavity, in order to compensate for the 
poor throwing power of the solution. 

On properly hardened hobs, a plate of 0.0002 or 
0.0003 inch is sufficient for good results. Thicker 
plates up to 0.001 inch may be satisfactory, but are 
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more likely to be damaged. Chromium is not a 
substitute for a hardened surface. A thin chro- 
mium plate on hardened steel is better than a thick 
plate on a softer steel. The plating applied to a 
mold may vary from 0.0002 to 0.001 inch. The 
greatest variations may be expected on sharp cor- 
ners and in small recesses, the tendency being to 
build up the sharp corners and to deposit less metal 
in the cavities. 


Chromium Plating Helps to Prevent Rusting 


An important advantage gained by chromium- 
plating molds is protection against rusting. This 
is especially important in the case of molds that are 
allowed to stand idle for a considerable length of 
time. Chromium plating should not, however, be 
considered a positive protection against rusting. If 
chromium-plated molds or tools are to be stored 
away for a considerable length of time, they should 
be well greased or kept in a dry heated vault. 


Cleaning Used Molds 


It is possible that difficulty will be experienced in 
plating used molds, the surfaces of which have be- 
come affected by the material molded in them. This 
trouble has been experienced from time to time with 
molds used in forming rubber. In such cases, it is 
generally necessary to refinish the surfaces slightly 
in order to eliminate the affected surface. It prob- 


ably is best to have this work done in the tool-room 
by the diemaker rather than in the plating room 
or polishing department. In most cases, this work 
consists simply of a polishing operation which does 
not materially change the dimensions of the mold. 


Specifications for Plating Work 


It is practically impossible to give definite figures 
regarding the cost of chromium plating. The art 
is still new and there is much to be learned about it. 
Chromium plating is more complicated than nickel 
plating and the cost is higher. When molds are to 
be plated, the thickness of the plating required, to- 
gether with the permissible variations in thickness, 
should be specified. The plater should also be given 
some idea as to where the thickest plating is desired 
when there is any preference in this matter. The 
plating should be done directly on hardened steel. 
The harder the under surface, the better will be the 
results obtained. Allowances for the thickness of 
the plating should be made in the dimensions of 
the mold when exceptionally close work is required. 

Summarizing, the principal advantages gained 
by chromium plating are the increased durability 
of the surfaces against abrasion, wear, scoring, etc. 
Chromium plating also facilitates the release of the 
parts from the molds. It is rust-resistant to a high 
degree, and permits the building up of under-sized 
parts of the mold, to a reasonable extent. 


Special Tools and Devices for Railway Shops 


Equipment Employed in Locomotive Repair Shops, Selected by Railway Shop 
Superintendents and Foremen as Good Examples of Labor-saving Devices 


REPAIRING LOCOMOTIVE STEAM PIPE 
By L. M. TUTHILL, Production Department, Chicago, 
Burlington & Quincy Railroad 
The methods of handling steam pipe repairs de- 
scribed here are employed by the Havelock, Neb., 
shops of the Chi- 


pipe is supported in a vertical position by a steady- 
ing yoke at the top end, which is provided with light 
balancing springs of the coil type. These springs 
allow the pipe to sway at the top and give the ball 
joint a rolling motion which assists in grinding. 


cago, Burlington | 
& Quincy Rail- | 
| 
| 


road. In Fig. lis 
shown a set-up 
for grinding in 4 

the joint of a | | 
dry pipe and tee ancncs 
head. The pipe | — 
is placed in po- | 
sition by means | 


DRY PIPE 


At A, is a 
lever clamped 
to the pipe. A 
link R connects 
the outer end of 
A lever A to the 
oscillating arm 
B of the mech- 
anism shown in 
Fig. 2. This 
mechanism is 


of acrane. After 


mounted on table 


the set-up is | \ 
made, the grind- | 
ing istakencare | 
of by one man. 


T, Fig. 1, and is 
driven by an air 
motor, which 
is supported by 


The tee head | 


is located in a 
pit, with the 
joint to be 
ground slightly 


means of the ver- 
tical bracket C, 
Fig. 2. Lifting 
lever D, Fig. 1, 
is placed on the 


above the floor 
level. The dry 
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Fig. |. Diagrams of Set-up for Grinding in Steam Pipe Joint 
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by the operator 
to lift the dry 


pipe during the ‘4 O 
grinding process 
to enable him to 

inspect the joint. 


Grinding Spool 
Type Valve 
The grinding 

of double-joint- 

ed spool type 


The chain of the 
lifting lever is 
simply looped 
around the pipe 


throttle valves 
can be easily and 
quickly accom- 
plished by em- 


below the lever 
A. 
Carborundum 


ploying an air 
motor and asim- 


mixed with white 
lead which is 
thick enough to 
hold the abra- 
sive in suspen- 
sion is employed 
as a_ grinding 
compound. The 
time required to 
set up the pipe, 
grind, and re- 
place it in its 
rack is from 50 


ple work-stand. 
The valve cham- 
ber is mounted 
on a stand of 
convenient 
height made 
from scrap iron 
and steel plates. 
The valve is 
driven by an air 
motor, which is 
connected with 
a mandrel ex- 
tending 3 inches 
below the valve 


minutes to 1 
hour. This rep- sort | 


chamber. 


resents a time 
saving of 66 per 


| 


A foot - lever 


cent over the old LIU Ti 


with its project- 


| 


ing end directly 


method. 
The design of 
the oscillating 


mechanism is 


under the man- 
drel provides a 
convenient 
means for rais- 


shown quite 
clearly in Fig. 2. 
The shaft F’, driven by the air motor, has a pinion 
G at its lower end which meshes with the gear H. 
Gear H has a driving pin 7 fitted with a block J, 
which, in turn, is a sliding fit in the forked arm K 
secured to bar L. The bar L is thus driven first in 
one direction and then in the other bv the crank 
motion of pin J. Teeth cut in one side of bar L 
mesh with a gear segment M to which is attached 
the arm B. This arrangement gives the arm B an 
oscillatory motion which is imparted to lever A, 
Fig. 1, by the connecting link R. 


A Portable Reamer for Steam Pipe Joints 


A portable reamer for steam pipe joints, which is 
driven by an air motor, is shown in Fig. 3. The 
reamer is held in position by a plug, which is slight- 
ly smaller than the hole in the steam pipe. After 
placing the reamer in position, the nut A on the 
tapered shank bolt is tightened, which causes three 
jaws to expand and grip the inside wall of the 
pipe. 

The inserted cutters B of the reamer are forced 
against the face of the pipe by turning the knurled 
ring C. The method of driving the reamer by 
means of the air motor is clearly shown in the illus- 
tration. The average time required to set up the 


reamer, face, or ream the pipe joint, and remove 
the equipment is ten minutes, which is less than the 
time ordinarily required to take the pipe to the shop 
and return it. 


Fig. 2. Air-operated Oscillating Mechanism Used with Set-up Shown in Fig. | 


ing the valve 
slightly at fre- 
quent intervals during the grinding operation. The 
lifting of the valve in this way causes the grinding 
compound to be more evenly distributed and pre- 
vents seizing. Carborundum is used to break the 
scale, and a commercial grinding compound is em- 
ployed for finishing. The average time required to 
complete the grinding of a throttle valve of this 
type is 1 1/2 hours. A simple fixture which permits 
assembling the throttle rigging in position for 
checking the action or operation of the valve is 
located at one side of the grinding stand. 


Closing Dry Pipe Ends for Hydrostatic Tests 


After a locomotive dry pipe has been hammer- 
tested, it is subjected to a hydrostatic test at pres- 
sures ranging from 250 to 300 pounds. In Fig. 5 
are shown methods of closing the ends of dry pipes, 
so that the pipes can be tested by admitting water 
at the required pressure. A double thickness of 
plate is used at the front end of the pipe. Bolts 
pass through the outer plate only, as there is a tend- 
ency for the plate to buckle when the clamping nuts 
are tightened. This insures a perfect bearing on 
the fiber gasket which is used between the inner 
plate and the end of the pipe. 

A solid ball joint ring with a fiber gasket is ap- 
plied to the back end of the pipe. This ring is 
provided with a pipe connection and air vent valve. 
The slotted holes in the pressure plate permit it to 
be applied to pipes of various sizes. It will be noted 
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Fig. 3. Portable Reamer for Pipe Joint 


that the clamp shown at A exerts pressure against 
the joint ring on the sleeve. This allows any 
cracks in the fillet to open under pressure, whereas 
if the clamp were applied to the pipe in back of the 
sleeve, the tightening of the pressure plate against 
the front side would tend to close the crack and 
thus permit it to go undetected. 


Gage for Obtaining Steam Pipe Measurements 


In ordering a bottom steam pipe ring for loco- 
motives, it is im- 


SOUTHERN PACIFIC INSTALLS NATURAL GAS 
By CHARLES W. GEIGER 


Oil, coal, and gasoline have recently been dis- 
placed by natural gas in the railroad shops of the 
Southern Pacific Railroad at Los Angeles, Calif. 
Natural gas is now being used for forging, braz- 
ing, rivet heating, mold drying, sand drying, soft 
metal melting, brass melting, paint removal, tire- 
setting, and for firing locomotives in getting up 
steam. For these purposes, the Southern Pacific 
Shops will use approximately 640,000,000 cubie 
feet of gas a year. 

Gas has especially proved its practicability for 
rivet heating and for firing locomotives. Formerly 
oil and gasoline were used for heating rivets, but 
owing to the irregularity of these heating methods, 
heavy losses in rivets were suffered. Actual checks 
made since gas was installed show that the rivets 
now saved more than pay for the fuel used. 

In firing locomotives after inspection in the round- 
house, the Southern Pacific reports a saving of 
$2000 a month. Prior to the use of gas, steam was 


portanttoobtain | 
accurate meas- | 
urements of the 


taken from the 
boiler plant of 
the roundhouse. 
In order to use 


A 
steam pipe and wsoto rire natural gas, it 
| \ 1 < 

the height of the | — | is only neces- 
or su- | 4 J sary to attach a 
th - joint | 3 1) STD. PIPE BUILD UP BOSS ~ <—_ 8 gas line to’ a 

e pipe joint | torch in the fire- 

3. 


on the cylinder. | 
These measure- 
ments can _ be 
easily obtained \ re 


x STO. BOLT 


box. This meth- 
od effects a sav- 
ing in time and 


eliminates the 
by employing a — smoke nuisance 


gages such as 
shown in Fig. 4. 


from oil drip- 
pings. Approx- 


34 x 12 STD. BOLT 


The gage shown 
in the upper 
view is used to measure the center-to-center dis- 
tance between the top and bottom ends of steam 
pipes. The lower view shows the gage used in 
measuring the distance from the center of the dry 
pipe tee head to the center of the steam pipe seat 
in the saddle. 

After the tee head or superheater header is in 
position, a small stick is placed in the tee head in 
a crosswise position at the joint of the pipe. An- 
other stick is similarly located at the saddle joint. 
Points that are concentric with the hole in the pipe 
are next located on the sticks. The gage shown in 
the upper view is then adjusted to gage the distance 
between the two.points. Sticks are also placed on 
the top and bottom ends of the steam pipe, their 
centers marked, and the other gage set to gage the 
distance between the points on the sticks. The 
thickness of the bottom joint ring is equal to the 
difference between the set length of the two gages 
plus the height of the ball joint, provided the meas- 
- urement indicated by the first gage is greater than 
that of the second. If the first measurement is less 
than the second, it is an indication that the steam 
pipe is too long. 
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Fig. 4. Gages Used in Obtaining Measurements for Steam Pipes 


imately 10,000 
cubic feet of gas 
an hour are used 
in getting up steam for one engine. 

In every process in which natural gas has dis- 
placed other fuels, the Southern Pacific reports 
better results at lower cost. 


* * * 


Airplanes, seaplanes, and amphibians exported 
from the United States during the first quarter of 
1929 had a value of over $1,100,000—a 100 per cent 
increase over the same period last year. Mexico, 
Chile, and Argentina were the chief purchasers. 


_ 


Fig. 5. Methods of Closing Dry Pipe Ends for 
Hydrostatic Tests 
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Fig. |. Scale Beam Equipped with Attachment for Making Permanent Record of Weight 


Weighing Methods that Cut Factory Costs 


Types of Scales Adapted for Industrial Use, Together with a Number 
of Applications in Machine Shops and Shipping Departments 


By J. W. ROCKEFELLER, Consulting Engineer, New York 


machine is in service in practically every 

manufacturing plant, comparatively few 
factories are equipped with all the types required 
to handle their work on the most economical basis. 
The scale used for the weighing of parcel post and 
express packages is generally considered a neces- 
sary adjunct of the shipping room. The parcel post 
scale that mechanically computes the necessary 
postage is in common use in practically every large 


geting some type of scale or weighing 


plant that either manufactures or handles mer- 
chandise. 

Carelessness in making parcel post shipments 
and lack of proper weighing equipment in many 
plants makes it necessary for the post office to 
maintain departments devoted solely to the pur- 
pose of caring for packages bearing inadequate 
postage. Manufacturers may suffer considerable 
losses from this source, through the resulting delay 
in shipments. 


Fig. 2. Spring Indicating Balance Type of Scale 
Constructed for Heavy Duty 


Fig. 3. Scale which Automatically Counts Number of 
Pieces Put in Container 
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Losses Due to Careless Weighing 


Unfortunately, the losses of a manufacturer due 
to careless weighing or inadequate scale equipment 
are not confined to the shipping room. It is, in- 
deed, an unusual factory in which a material saving 
cannot be effected by the introduction of proper 
scale equipment for weighing, counting, or testing 
material in various stages of manufacture. 

In the receiving department where incoming 
shipments are checked by weighing, a faulty scale 
may be the cause of an actual monetary loss on 
every shipment received. Again, the scales may 
be accurate but of such a type that more time is 
required for weighing than would be the case with 
different equipment, and the waste of labor in- 
volved may be even more serious than the small 
over-payment for goods resulting from slightly in- 
accurate weighing. 


Use of Portable Platform Scales 


The type of scale most commonly used in indus- 
trial plants is the portable platform scale on which 
goods are weighed by means of counterweights in 
conjunction with a sliding poise on the scale beam. 
Usually, the chief recommendation of such a scale 
is its low initial cost and the fact that it serves a 
definite purpose well. 

Where comparatively few parts are weighed and 
the cost of a more expensive scale is not justified, 
the ordinary beam type of platform scale is the 
logical choice. If such a scale is checked frequently 
to make sure that it has not become defective 
through rusting or wearing of the pivots or through 
the introduction of friction in working parts, its 
accuracy may be depended upon and it will give a 
good account of itself in service. In Fig. 1 is shown 
a beam scale equipped with a device for making a 
permanent record of the weight. 

Under conditions requiring frequent weighing, 
the most practical equipment is the automatic in- 


Fig. 4. Scale Used in Checking Parts which Must be Held 
to Exact Weight within Close Limits 
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dicating scale. 
This type of scale 
indicates directly 
the weight of the 
material placedon 
the platform and 
eliminates the ne- 
cessity for man- 
ipulating coun- 
terweights and 
poise weights. In 
Fig. 2 is shown a 
spring indicating 


balance construct- 
ed for heavy 
work. 


Pendulum and 
Spring Type Scales 


The dial scale 
is usually of the 
pendulum or 
spring type. In 
this type of scale, the weight of the part placed on 
the platform is shown directly on the dial of the 
scale by means of a pointer. While it is not claimed 
to be as accurate as a scale made on the equal arm 
principle embodied in a laboratory balance, it is 
accurate enough for commercial weighing, and its 
use results in an appreciable saving of time. 

The pendulum type of scale operates on the prin- 
ciple of counterbalancing a weight attached to the 
end of a swinging arm. The movement of this 
weight is translated to the indicator on the dial by 
means of a tape and cam. The operation of this 
type of scale, as well as the spring type of direct- 
reading scale, is usually hastened by employing a 
dashpot; this ordinarily consists of a plunger that 
travels up and down in a cylinder containing oil, 
although air dashpots in which a graphite plunger 
is used have been successfully employed for this 
purpose. 

The spring type direct-reading scale, owing to 
its rugged construction and wearing qualities, has, 
during the last ten or fifteen years, made a decided 
place for itself in industrial weighing. When used 
under conditions of wide temperature variations, 
the slight change in the properties of metal parts 
is compensated for by employing a thermostat, the 
principle of which is the same as that used in an 
ordinary watch or clock to assure a high degree of 
accuracy. 

The spring type of scale has a decided advantage 
for heavy work, in that the springs besides serving 
to indicate the weight on the platform, also, 
through their resiliency, absorb the shock of a sud- 
denly imposed load, thus relieving the delicate 
parts of the scale from wear due to this cause. 
Spring scales have been used satisfactorily for 
heavy work in foundries and other places where 
scales of a different type have had very short lives 
due to the repeated shock of throwing heavy 
weights on the platform. 


Fig. 5. Crane Scale of the 
Beam Type 


Advantages of the Counting Scale 


A type of scale that has come into wide use in 
the factory for taking inventory and checking in- 
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coming shipments is the counting scale. Before the 
development of this machine, it was common prac- 
tice, when taking inventory, to determine the aver- 
age weight of the items to be counted by weighing 


one or several pieces on a fine balance. The total 
count was then determined by weighing the entire 
stock on a scale of greater capacity and determin- 
ing the count by dividing this figure by the average 
weight of a single piece. 

In order to eliminate the calculations required in 
such a procedure and to safeguard against the 
errors likely to occur when a large number of such 
calculations are made, the counting scale was de- 
veloped. The principle governing the construction 
of most counting scales is the determining of the 
ratio between the total quantity on the platform of 
the scale and the single 


quently used in the inspection of parts that must 
come within well defined limits with regard to 
weight. When used for this purpose, the dial is 
ordinarily equipped with indicators that may be 
set to show the maximum and minimum weights. 
In one factory using this method, it was found that 
in spite of such inspection, a number of pieces were 
being accepted that slightly exceeded the allowable 
tolerance. Upon investigation, it was found that 
this was due to a “human error” on the part of the 
inspector, who, by endeavoring to reduce the per- 
centage of rejection to as low a figure as possible, 
was failing to reject pieces that were but a shade 
outside the given limits. 

In order to eliminate this difficulty, the dial of 
the scale was equipped with two semicircular disks 
which could be so ad- 


piece which is balanced 
against this material. In 
Fig. 3 is shown a count- 
ing scale used for in- 
ventory purposes in a 
large number of fac- 
tories. 

One or several pieces 


justed as to show only 
that sector of the scale 
within range of which 
the parts were accept- 
able. Under this arrange- 
ment, when a part was 
over or under weight, the 
pointer took up a posi- 


of the item to be counted . \ tion behind these disks, 
are placed in the con- / — and it was impossible to 
tainer, which is then TAN tell whether the parts 
moved along the ‘“‘tare’”’ | 4) were a fraction of an 
beam until the scale is <i = @ — ounce out or more than 
brought into balance. The il = oven) a pound out. This method 
markings of the beam ; 5 worked out quite satis- 
show automatically the | factorily and eliminated 
count of the material on = the trouble previously 
the platform. Such scales DMD FA experienced. 

are usually equipped with ae 


one or more additional 
tare beams which are 
used to offset the weight 
of the container that 
holds the goods to be 
counted. 


Saving Time by Weighing 
Object While Suspended 


from a Crane 


It is often desirable to 
obtain the weight of ma- 
terial that has to be 


Weighing Parts to Insure 


handled by a crane or 


Proper Balancing 


hoist, and time is saved 
if the weighing can be 


With the growth of the 
automotive and aircraft 
industries, the necessity 
for balancing the weight 
of reciprocating parts of engines has been empha- 
sized. Fig. 4 illustrates an “over and under” scale, 
used for checking the weight of parts whose weight 
tolerance is but a fraction of an ounce. This type 
of scale is employed by a number of large automo- 
bile concerns in bringing connecting-rods and other 
reciprocating parts of the engine to exact weights. 

In practice, a standard weight is placed on one 
platform of the scale as shown in the illustration. 
The part to be weighed is placed upon the opposite 
platform and a pointer which has a graduated dial 
as a background then indicates the weight in ex- 
cess of the tolerance. By this means a workman is 


Fig. 6. 


able to gage the amount of stock to be removed 
from the part in order to bring it to the specified 
weight, or to match several parts to be assembled 
in the same engine. 

The circular dial type of counter scale is fre- 


Diagram Showing Small Counter Recoil Springs 
Used to Protect Rack and Pinion of Spring 
Balance from Damage 


done while the object is 
supported by the crane 
rather than by making 
the weighing a separate 
operation. A crane type of scale is shown in Fig. 5. 
Besides the crane scale illustrated, which is of the 
beam type, indicating scales are also used for this 
purpose. 

When a spring type crane scale is used, it hap- 
pens occasionally that through accident or other- 
wise, the load is suddenly released from the scale. 
This causes the entire counter force in the spring 
to be released, with the result that it recoils force- 
fully, often causing serious damage to the rack and 
pinion or the scale pointer. This has been over- 
come in one instance by a patented counter recoil 
device which absorbs this shock. The principle of 
this device is illustrated in Fig. 6. 

The scales illustrated and described are all units 
in themselves and are used for the purpose of 
weighing or counting. Scales also play an impor- 
tant role in manufacturing as parts of testing ma- 
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ACCURACY IN ANCIENT 


f 


3 


ENGINEERING 


Just exactly how the ancients were 
able to perform certain engineering 
work with the accuracy that they did 
is not known, but their methods, 
judging from the results of their 
work, were such as to insure remark- 


“16 


Fig. |. Intake Manifold Milled in Fixture Shown in Fig. 3 


chines for determining the breaking strength of 
materials, the efficiency of automotive brakes, and 
a variety of other purposes. The war against waste 
in industry has stimulated the development of 
measuring instruments of every type, and improved 
weighing machines are among the most important 
of the instruments or devices involved in this drive 
for increased efficiency. 


* * 


MILLING BOSSES ON INTAKE MANIFOLD 


The equipment used for milling the two small 
bosses on the intake manifold shown in Fig. 1 is 
illustrated in Fig. 2. The 


able accuracy of measurements. The 
Great Pyramid of Egypt, built some 
thirty centuries B.C., has a base 764 
feet square. The mean error in the length of the 
four sides is only 0.6 inch, and the maximum error 
in the angle at the corners is 12 seconds. 

The degree of accuracy attained by Roman sur- 
veyors and architects is evidenced by the bridges, 
aqueducts, amphitheatres, and other buildings that 
remain from that era. It is mentioned in an ar- 
ticle in Engineering that one part of the frontier 
of the Roman Empire in Southern Germany has a 
boundary line 18 miles in length which was laid out 
over rough ground so straight that on resurveying 
with modern instruments, the mean error at any 
point does not exceed 6 feet in either direction. 


milling fixture, shown in 
detail in Fig. 3, is mount- 
ed directly on the table 
of a Cincinnati duplex 
milling machine equipped 
with special vertical spin- 
dle carriers. This ar- 
rangement permits both 
bosses to be milled at one 
time by the use of two 
side milling cutters. The 
elliptical flange on the 
manifold, which has been 
previously milled and 
drilled, is located in the 
fixture by two pins. The 
clamp, operated by the 
star-wheel, holds’ the 
work securely. To re- 


Such precision, how- 
ever, was not always at- 
tained. A tunnel for wa- 
ter supply, driven about 
the year 150 A.D. through 
a mountain in Algeria, 
illustrates this. The engi- 
neer, Nonius Datus, car- 
ried out the surveying 
and leveling, marked the 
axis of the tunnel across 
the ridge and drew plans 
of sections of the whole 
work, after which it was 
turned over to a con- 
tractor, the tunnel being 
driven from both ends. 
Writing about this at a 
later date, Datus states, 
“After four years’ ab- 


move the work, the clamp 
is loosened and swung to 
one side. This fixture, 
although of simple design, is used in a large auto- 
mobile factory with very good results on both large 
and small lots. 

* * 

An increase in the use of welding in the con- 
struction of buildings in the state of Pennsylvania 
is expected as the result of the passage by the leg- 
islature of that state of a law which _ 


allows this type of building construc- 
tion to be used in the larger cities. 


There are two model codes available (QNAG 


for the erection of welded buildings, 
one recently adopted by the American 
Welding Society, and the other, by the | 
Pacific Coast Building Officials Con- | 
ference. The latter code, although it 


Fig. 2. Duplex Milling Machine Equipped with Vertical 
Spindle Carriers for Milling Manifold Bosses 


sence, expecting every 
day to hear the good tid- 
ings of the completion of 
the work, I arrived. The contractor and his assis- 
tants had made blunder upon blunder. They had 
diverged from the straight line, each section turn- 
ing toward the right, and had I come a little later, 
they would have had two tunnels through the ridge 
instead of one.” Datus resurveyed the work and 
put in a transverse tunnel connecting the two. 


has only been in existence two years, 


has been adopted by more than forty 
municipalities in the West and South. 
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Fig. 3. 


Construction of Fixture Illustrated in Fig. 2 
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Notes and Comment on Engineering Topics 


About one-half of the world’s total production of 
tin is imported into the United States. 


The taxes on the sale of 10,178,344,771 gallons 
of gasoline, collected in the United States for 1928, 
amounted to $305,233,842, according to the Bureau 
of Public Roads. 


During 1928 the railroads scrapped over 3300 
locomotives, more than 3000 passenger cars, and 
close to 87,000 freight cars. The locomotives and 
freight cars that replaced those scrapped were of 
much greater capacity than those that passed out 
of service. 


The number of telephones in use in the United 
States was, according to the Bureau of Census, 
slightly over 18,500,000 at the end of 1927, the last 
date on which a census of telephones was taken. It 
is of interest to note that the number of automobiles 
in use in the United States exceeds by several mil- 
lions the number of telephones. 


In reviewing the Soviet-American trade for the 
last five years, the Amtorg Trading Corporation, 
New York, mentions that the value of machinery, 
raw materials, and other products purchased by 
the Soviet Republic in the United States during the 
last five years amounted to $398,000,000. Soviet 
products were sold in this country to a value of 
$105,000,000. 


The Fiat automobile plant in Italy is said to be 
the largest plant in Europe under one roof. It con- 
sists of two parallel buildings, each five stories high, 
1664 feet long, and 80 feet wide, united by three 
intermediate buildings. The two buildings are also 
connected at the ends. A rather unusual feature is 
the test or race track, located on the roof of the 
five-story buildings. The track is banked sufficiently 
at both ends to permit a safe speed of sixty-five 
miles per hour. The cars reach the track from a 
spiral ramp at both ends of the plant. 


The Journal of the Franklin Institute, quoting a 
contemporary French publication, mentions some 
interesting experiments that have been conducted 
in France with rotating parts supported by air un- 
der pressure, instead of by direct metallic or other 
bearing surfaces. The stationary or supporting 
part has a hollow cone into which air is discharged 
under a pressure of about 85 pounds per square 
inch. The rotor is also of conical form, but the 
angle of its cone is greater than that of the stator 
or stationary part. With a rotor 1 3/4 inches in 
diameter, speeds up to 1300 revolutions per second 
Were obtained. With a rotor about 1/2 inch in 


diameter speeds up to 11,000 revolutions per second 
were registered. It is difficult to comprehend that 
a rotating part about 1/2 inch in diameter can be 
revolved so fast that a point on its circumference 
travels at the rate of 840 miles an hour. The air 
under pressure that supports the rotating part is 
also used for producing the power to make it ro- 
tate. In other words, the rotating part is a mini- 
ature turbine. 


Pipe joints in power plants are frequently made 
today by welding instead of by means of couplings. 
“Oxwelded” joints have been found very satisfac- 
tory for this purpose. Their increasing popularity 
is due not only to their being leakproof, but also to 
the fact that the maintenance cost is practically 
eliminated. The first cost is also reduced, because 
comparatively expensive fittings are no longer 
needed and no threading is required. The pipe may 
be purchased in 40-foot lengths at a saving, as com- 
pared with buying many short lengths. Additions 
to and changes in the piping system can also be 
made at very little cost. 


Construction has been started on a new tunnel, 
17 feet in diameter and 20 miles long, for supplying 
New York City with water. The work, which is 
to be completed in about six years, will be carried 
along on the same general lines as regular mining. 
Electricity will play a vital part in this vast under- 
taking. Compressed air for the drills and shovels 
will be furnished by 400-horsepower motor-driven 
compressors. Sixty-two 7-ton storage battery mine 
locomotives will be employed in conjunction with 
several 30-ton hoists at the shafts, while water 
seepage will be taken care of by motor-driven cen- 
trifugal pumps. The General Electric Co. will fur- 
nish the major part of the electrical motor-driven 
machinery. 


A high-speed automobile truck equipped with 
Diesel engines has been placed on the market by 
the Linke-Hofmann-Busch-Werke of Breslau, Ger- 
many. The engines, of the four-cycle single-action 
type, are built with either four or six cylinders, de- 
veloping 50 to 300 horsepower, and running at from 
1000 to 1500 revolutions per minute. The weight 
of one type of engine with its flywheel, used in the 
heavy trucks, is 1100 pounds; it is 40 inches high, 
51 inches long, and 28 inches wide. The design not 
only permits weight reduction, but facilitates dis- 
mantling for repairs. It is claimed that some of 
these engines have run up to 3000 service hours 
without attention, The engine may be operated 
with crude oil, liquid tar oil, or kerosene. One ad- 
vantage claimed for these vehicles is the ease with 
which they can be driven through heavy traffic and 
in hilly country without shifting from high gear. 
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Current Editorial Comment 


In the Machine-building and Kindred Industries 


WATCH THE REPAIR COSTS 


With a view to determining when it is good bus- 
iness to replace old machines, one large automobile 
company keeps a record of the cost of the repairs 
on each individual machine in the plant. The 
equipment engineer watches this record carefully, 
and when he sees that repairs are becoming fre- 
quent and costly, he determines, by actual cost fig- 
ures, whether or not the machine ought to be re- 
placed. As soon as it becomes evident that it would 
be cheaper to buy a new machine than to keep the 
old one in repair, a new machine is installed. 


* * * 


RATING THE ABILITY OF FOREMEN 


The chief executive of one of the large companies 
in the automotive field has given a great deal of 
thought to the systematic training of foremen, and 
he also has developed a method of rating the qual- 
ifications of foremen that will prove of interest to 
plant managers in every branch of industry. 

Under this system the following qualifications 
important to the success of -foremen are listed: 
Technical ability, leadership, planning ability, ini- 
tiative, cooperative ability, success in developing 
. Men, appearance and manner. 

The foremen are rated by the general superin- 
tendent and the assistant superintendents accord- 
ing to a predetermined scale for each of these qual- 
ifications. They are told in a friendly and helpful 
way of their shortcomings, and suggestions are 
made for developing their abilities whenever their 
ratings are low. When promotions are made, these 
ratings greatly influence the selection of the men 
chosen to step into higher positions. 

This system has proved successful during several 
years’ operation. As the foremen are rated inde- 
pendently by a number of higher executives, the 
influence of any personal prejudice on the part of 
one man in particular is virtually eliminated. This 
method also affords a simple way of determining 
both the strength and the weakness of the organ- 
ization, and helps the executive to develop it along 
strong lines. 

* 


CLEAR PRESENTATION OF FORMULAS 


A great part of the information pertaining to 
machine design can be crystallized in mathematical 
formulas. The tools with which the engineer works 
are largely formulas, and it is, therefore, very im- 
portant that the latter be made as simple as pos- 
sible without sacrificing clarity. There are few 
faults in papers presented before engineering so- 
cieties and in articles in the technical press that 
are more serious than the failure to state definitely 
and clearly what each symbol in a formula repre- 
sents. This information should be given directly 
with the formula itself, and should be so arranged 
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that it stands out in the text. If the formula, by 
necessity, is complicated, a completely worked-out 
example, showing its application to a practical 
problem, also should be given. 

In a lengthy discussion important formulas 
should be given in a summary, either at the begin- 
ning or the end of the paper or article, so that an 
engineer may be able to choose the formulas he 
needs without going through their derivation in 
detail; and they should be arranged in such form 
that they can be applied by the user without it 
being necessary for him to read all of the text 
matter. 

Engineers who prepare papers to be read before 
technical societies, and writers of articles for the 
engineering press, should train themselves in em- 
ploying this method of presenting formulas, even 
though it may involve some repetition. Just as 
machine tools are the “master tools’ of industry, 
so formulas are the “master” tools of the designer 
and engineer. Because of their importance, too 
much care cannot be taken in presenting them so 
that they may be conveniently used. 


* * 


SOME SHOP LABORATORIES 
PAY BIG DIVIDENDS 


It is only during recent years that medium-sized 
shops have installed shop laboratories, as the cost 
of maintaining them in any but the largest shops 
was formerly considered an unwarranted expense. 
If the chemical composition or the strength of a 
piece of material had to be tested, it was generally 
sent to a consulting chemist or to the laboratory 
of an engineering school. 

Recently several medium-sized shops have in- 
stalled testing laboratories and have found that 
they are justified in so doing. In one shop making 
a precision product that had to be hardened, there 
was until recently no testing laboratory. The pro- 
duct was submitted to a rigid inspection after hard- 
ening, because it was necessary to guard against 
changes in dimensions due to the heat-treatment. 
On an average, 20 per cent of the finished product 
was rejected by the inspectors. It was not thought 
possible to reduce this large proportion of scrapped 
work; the loss was considered unavoidable and 
incident to the character of the business. 

A change in management brought about the 1- 
troduction of many modern ideas, including the 
installation of a shop laboratory. All steel that 
enters the plant is now chemically analyzed; it 1s 
also etched for observation under the microscope. 
Defective steel is eliminated before any work 1s 
done on it in the shop. The results have been truly 
astounding, the rejections in the final inspection 
having been reduced from 20 per cent to less than 
1 per cent. The laboratory now pays bigger div- 
idends than any other department in the plant. 
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The Machine Shop Apprenticeship in Practice 


Some Details of the Methods Used in the Successful Training of Machinist 
Apprentices at the Plant of the Falk Corporation 


By C. J. FREUND, Apprentice Supervisor, The Falk Corporation 


N the article entitled ‘“‘The Making of a Modern 
l Machinist,” beginning on page 801 of July 
MACHINERY, a complete outline was given of 
the methods employed by the Falk Corporation in 
training young men for the machine shop industry. 
There are a number of details in connection with 
this apprentice training plan that doubtless will 
prove of interest to those who have recently in- 
stalled apprentice training systems or who are con- 
templating doing so. 

One question that often arises is how to deter- 
mine when an apprentice should be transferred 
from one operation or one machine to another. In 
some shops, this transfer is looked upon as a diffi- 
cult problem. It has not been found very serious 
at the Falk Corporation’s plant. The transfer of 
apprentices from one operation or machine to an- 
other is determined primarily by the training re- 
quirements, but as these requirements are easily 
satisfied under the plan outlined in the previous 
article, the apprentices can be moved about to a 
great extent according to the conditions of the work 
to be done in the various departments. It is often 
advantageous to utilize apprentices in departments 
that are shorthanded. The apprentices can be con- 
centrated where there is the greatest pressure of 
work, thus giving to the organization a flexibility 
that would not otherwise be possible. 


The Boys are Instructed by the Foremen 


The necessary instruction in operating the ma- 
chines is given by each foreman to the apprentices 
who are in his department for the time being. This 
instruction is not formal or in any way connected. 
If an apprentice is machining a gear on a boring 
mill, the foreman shows him how to do the work 
and stays with him until he understands it. In ad- 
dition, he gives him such general information as 
the work in hand may suggest. The foreman un- 
derstands that the boy is in his charge, that he is 
responsible for whatever he is to learn about bor- 
ing mills and their operation, and his teaching is 
quite certain to be as complete as he can make it. 
Also he will give the boy as great a variety of bor- 
ing mill work as circumstances will permit. The 
Same method is followed in other departments. 

Apprentices are encouraged to ask the foremen 
questions concerning those matters in which they 
require special assistance, because no foreman can 
know otherwise what the apprentice has learned 
and what he still needs to be shown. Frequently 


apprentices overlap on a machine, so that the one 
whose time on the machine is completed remains 
for a few days to familiarize his successor with the 
purely mechanical part of the machine operation. 

Apprentices who display outstanding ability are 
given every possible opportunity for broad experi- 
Such boys are given unusual work when it 


ence. 


is available, and the time thus spent is recorded as 
“Special Work.” Some time ago a number of ma- 
chines were designed and built in the shop for slot- 
ting coupling hubs. Two apprentices assisted in 
the assembling of these machines and were thus 
enabled to learn more about their construction and 
operation than would be possible otherwise. 

A number of apprentices have been employed 
temporarily on repairs to machinery in the shop, 
especially in the case of breakdowns. Others have 
spent several months in the mechanical mainte- 
nance department. Recently two engines in the 
power plant were completely overhauled and two 
apprentices took part in the work. 

It is customary to send apprentices for periods 
of three or six months at a time into smaller shops 
or production plants so that they will come in con- 
tact with lines of work that are not carried on in 
the Falk plant. In addition to giving the appren- 
tices unusual experience, this enables those shops 
to carry their just share of the burden of appren- 
tice training, in spite of the fact that their product 
and equipment does not justify a full apprentice 
training course. These special opportunities are 
valuable not only from a training standpoint, but 
also because they afford a break in the regular 
routine, which goes a long way toward maintaining 
the interest of the boys. 


How Discipline is Maintained 


The adjustment of problems in discipline is ordi- 
narily divided between the foremen and the appren- 
tice supervisors. The foreman handles each ap- 
prentice very much as he would a regular employe. 
Carelessness, occasional tardiness, and _ similar 
faults are corrected by the foreman. If these be- 
come flagrant, or if there is an outgrowth of play- 
fulness or similar tendencies peculiar to the age of 
apprentices, the matter is referred to the apprentice 
department. If the apprentices as a whole develop 
a habit of loitering on errands, or fail to take proper 
care of the machines or otherwise disregard the 
general regulations of the plant, the matter is re- 
ferred to the apprentice supervisors, and is taken 
up at one of the apprentice meetings mentioned in 
the July article. 

Cases that are serious enough to raise a question 
as to whether or not the apprentice is to be retained 
are placed in the hands of the supervisors, who al- 
ways attempt to get at the root of the trouble and 
to work out a solution that will permit the boy to 
continue his work. In any case, he cannot be dis- 
charged without permission from the Industrial 
Commission of Wisconsin after the probationary 
period of three months has been completed and the 
indenture has been signed. On the other hand, the 
apprentice cannot give up his work without the 
permission of the Commission. 
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NNUAL expend- 
A iter for small 
tools, jigs, fixtures, 
etc., have been reduced 
approximately $100,000 
in the plant of the De 
Laval Separator Co. by 
the adoption of a tool 
engineering and control 
system. At the same time a. 
the capital tied up in 
small tools, which are 
carried in stock, has been 
reduced $66,000. The 
need for this system be- 
came evident in March, 
1927, when inventories 
of stocked tools were in- 
creasing abnormally and 
had already amounted to 
a total investment of 
$100,000. Over $270,000 
had been spent in 1926 for small tools, jigs, fix- 
tures, ete. 

On January 1, 1929, after eighteen months of 
systematic tool control under normal plant pro- 
duction, the value of small tools in stock was only 
$34,000, and the total cost of small tools, jigs, fix- 
tures, ete., made or purchased during 1928, was 
only $170,000. Thus the investment in tool in- 
ventories had been reduced about 66 2/3 per cent, 
and the annual costs approximately 30 per cent. 
In addition to these economies derived from the 
system, the service rendered to production depart- 
ments has been improved and, in many instances, 
tools of higher quality and great effectiveness are 
used. The principal features of this system will be 
outlined in this and a subsequent article, which 
will appear in September MACHINERY. 
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A Tool Engineering and Control System 
that has Effected Large Savings in Manu- 
facturing a Wide Variety of Products 


By L. H. TENNEY, Tool Supervisor, De Laval Separator 
Co., Poughkeepsie, N. Y 


Tools Required for Mak- 
ing Over 7000 Parts 


The products of this 
company are so diversi- 
fied as to make the prob- 
lem of tool engineering 
and control far more 
: complicated than in a 
sty plant manufacturing a 

strictly standard line on 

a quantity-production ba- 
CAs sis. Over 100 standard 
types and sizes of sep- 
arators, clarifiers, and 
purifiers are made and, 
in addition, special ma- 
chines and equipments 
without number are pro- 
duced to meet customers’ 


problems. Altogether, 
over 7000 separate parts 
are made. 


Centered Responsibility, Simplified Records, and 
Coordination of All Tool Activities 


The important advantages of this tool engineer- 
ing and control system are: First, centered re- 
sponsibility; second, centralized, simplified, and 
more effective existing records; and third, ¢0- 
ordination of all tool activities into a smooth- 
working endless chain operating without duplica- 
tion of effort and having a common objective. This 
objective, briefly, is to supply and maintain tools 
economically in accordance with production re- 
quirements. In centering responsibility for the 


operation of a system of this kind, it is necessary 
to select a person who has the unreserved backing 
of the management and then allow him sufficient 
time, range, and freedom to justify this confidence. 


: of 
| sys 
ort 
fit 
ply 
th 
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ADVANCE TOOL LIST AND COST ESTIMATE 
Part No... 10885 Name SLEEVE FOR BOWL HOIST Date 8-3-28 
! Op. No. Oper. Name Tool No. Tool Name Dept. No. Est. Cost Fin. Date Remarks 
: 3 Bore and Face 521325 Shank for Reamer 18 5.62 6-27-28 
917401 
917402 Limit Plug Gauge 18 -- - Same as 7487 
St'd Lathe Tools 18 -- - 1 in 18. 
St'd Lathe Tools 18 
444701 Reamer 18 -- - Same as 7487 
1 in 18. 
2 Cut Key Slot Davis Keyseater 18 -- - - 
(Use Standard 1/2" Cutter in Dept. 30.) 
3 Groove and Turn S't'd. Lathe Tools18 -- - - 
Outside Eccentric 521701 Arbor 18 5.00 7-2-28 Make l. 
Locate in 18T 
4 Turn Gear End 241168 Radius Too2 18 6.92 7-2-28 ~ 
5 Drill and Ream 641653 Drill Jig 18 34.80 10-8-28 - 
421121 Drill 18 1 in 18. 
442115 Reamer 18 - - Same as 7754 
1 in 16. 
6 Inspect -- oT 
7 Cut Worm Gear 552321 Bushing 42 20.00 §-30-28 - 
721113 Hob 42 57.50 Finished 1 in 42 
521701 Arbor : Same as above 
8 Inspect -- -- 2G 
9 ‘P.B. Stores -- -- 4H - - - 
TOTAL $ 129.84 
k Fig. 1. Advance Tool List and Cost Estimate Devised to Facilitate the Planning and Estimating of 
P Tools for Each Part Produced 
, Combined purchase of tools is another advantage The central control has assisted materially in 
“ of the system. Previous to the adoption of this correcting this practice. Stocks are analyzed every 
. system, the number of purchase requisitions and three months and orders placed for a six months’ 
al orders for tools placed each day ran from ten to. supply. Every purchase requisition is scrutinized 
ng fifteen. Several orders might be placed with the critically for possible combination of orders and 
i same vendor during a week or even during one for the elimination of duplications. 
” day, because as soon as the drawing of a tool from The system also provides the advantage of a 
” stock would lower the stock to the order point, a close watch on the comparative performance of 
” requisition would be written for a six months’ sup- tools received from various sources, so that speci- 
a ply of that item. This requisition passed through fications can be made out on future orders accord- 
r the routine necessary to place a formal order with ing to the performance of tools. 
sat the concern from which the part was purchased. A ; 
e few hours later another order point might be broken, Departments of Tool Division are Centralized 
a, and the procedure repeated, which was expensive, Headquarters of tool engineering and control 
ed both from the buyer’s and the vendor’s standpoint. were established adjacent to the product design de- 
nts 
ro- 
rs’ 
er, 
rts 
id 
re- 
co- 
oth- 
ica- 
This 
ools 
re- 
the 
sary 
king 
sient 
once. Fig. 2. Engineering Division Section of Tool Control Headquarters 
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To the Superintendent or Tool Control 


53-1 
7- Date S-F/ Order No. 165. 
Please Order the Following Work Done g snail 
SerialNo. 
QUANTITY DESCRIPTION 
and Atar0n 


Labs 


COPIES TO DEPT. NO. 


“PROPOSED ORDER POINTS 


See_Reverse Side for Department 


SUMMARY OF ESTIMATE ¢ 


Estimate in Detail 


LABOR 


MATERIAL 


20.20 


THE ABOVE EQUIPMENT WILL SUPERSEDE 
oot oa Rec. No.| Name 


THE FOLLOWING 


FFA. GO 


partment in order that first-hand infor. 
mation on developments and changes in 
products might be quickly available to 
the tool division. Here, also, the tool en- 
gineering and record divisions are estab- 
lished adjoining each other, while the 
main tool-room, master tool-crib, and 
tool material stores are located on sep- 
arate floors of the same building. 
Under this tool system come all such 
activities as tool engineering, estimating, 


Fig. 3. (Above) Equipment Requisition Made 
out by the Engineering Division for Each New 
Tool to be Manufactured. Fig. 4. (At Right) 
Requisition Made out by. the Tool Engineer- 
ing Division for Each New Tool to be Pur- 
chased. Fig. 5. (Below) Form Made out for 
Required Raw Material as Listed on the Back 

of Fig. 6 by the Estimator 


RK | COST CLERA | ORDER POINTS | RECORD ROOM = Please Order the Following: 
Purchase 
REQ.NO. /ZO Date 19 | Order No. 
~ 
EQUIPMENT REQUISITION Frou 
SiTIONS MUST BE ACCOMPANIED BY AN ESTIMATE OF MATERIAL 
= = 
STORES SYMBOL UNIT DES KIPTION UNIT PRICE 


TO BE INSP. 
IN DEPT. 


DATE OF QUOTATION 
SHIPPING POINT 


TQ BE DELIV. YET F.0.B. 
my to Ship Via To Reach Us By 
Reason for Ordering DATE ON HAND ON ORDER ORDER POINTS USAGE Dept Dept. 


PLEASE DELIVER TO DEPT. 


SHOP ORDER DATE 


STOREKEEPER Dept. 
NOT LATER THAN 


0-24-28 


LAST ORDER NO. & DATE | PRICE LAST LOT Bal. Clerk | S.R.D iy HECKED BY | APPROVED 
PURCHASE 


ORDER NO. 641653-1 


COMPLETE vaLue] [code designing, and lay-out; scheduling of tool 
4% SA orders; toolmaking and servicing, in- 
‘ cluding heat-treatment; specifying, re- 
SF ceiving, and inspecting purchased tools; 
ae = operation of tool store-rooms and cribs 

2x1/2x1-1/4 C.R.S 1 
throughout the plant; specifying, in- 
specting, and storing of materials, in- 
1/2x1-1/2x6 Steel p T 
lxl-1/4 C.R.Steel G |s 

THE ABOVE MATERIAL HAS BEEN RECEIVED AGE |S-R.D.| EXT. | CHECK DESCRIPTION Dri REQ. NO. = DRAWING NO. a 
Worm Wheel Sleeve. SERIAL NO. + 
NED Operation 
STORES ISSUE Operation x Harden Grind Bench Inep. — 
0-8 
| 
9 h | | 
which is Issued to the Engineering Division in Flu ls | | | | 6| 
Duplicate for All Tools to be Manufactured Designed 2 7] 8] 9 fio] 11] 12] 13] 16 7 16 | 17] 18 [ 19 | 20 | 21 | 22] 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | TOTAL 
Fig. 7. (Below) Order Issued to Authorize “hear gs 56 
2 
Each Tool-room Operation on Any Given Job : 
]___Detai!l | No. of Fieces Size Kind of Materis Stores 
Drawing 
8-31-28 Material: M.Steel & Teol No. — — ——}— -{ Blue Print 

DESCRIPTION REQ. NO. 4726] DRAWING NO. 34 = AX. 

ing 12.7 wa hele in’ Won Wheel: Sineve. Drill Jig 
SERIAL NO. 1 

Z Operation | Lathe [WELD | mit’ | Grind Bench Harden Bench Insp. 

Man or 044 

EE cluding tool steels, castings, standard 
eee | eT tool parts, ete.; and the disposition of 
surplus and scrapped tools. 

— Records of tools are maintained by a 

— -|—|—'-| — - which is located in the same room as the 
i || headquarters of the tool engineering an 

Ser. No's. 0. K control system. The heading illustration 
Remarks shows a view of the tool control head- 
quarters from the record side, while 

18 36/17 [18] 19 | 20) 21 22/23/26) 27 (28) 29) DEPT. 
| 2| 3 |«| Fig. 2 shows it from the engineering side. 
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‘or- Activities of the Tool Engineering Division er 
in STOREKEEPER DEPT. 47 DATEL. > 
The tool engineering division is respon- §| wot 28 0 LEE 
en- sible, first, for laying out and estimating DESCRIPTION 
‘ab. tools and, second, for routing the tools to | / 
the the shop in accordance with production cate ae | 
and demands. Floor and plant lay-outs are The Following Disposition Date = 
sep- also frequently made by this division, the g JUNKED | ° RECL. INTO TOOL NO. TIME TAKEN | CREDIT ORDER | INSPECTED | a SIGNED 
purchase of new machine tools recom- | 
uch mended, and special machines designed. 5 | Bede 
| Above Recl. Tool | Rec'd. in 
The tool engineering division receives 
Ing, e PLANT TOOLS RECLAIMED TOOLS REPLACEMENT TOOLS 
| Total Net Val Credit “Unit Value Extension — ee Ext. | Check Dist. ension 
1638) _DIST. Bal. Cord | Ext. |—Pist- Send Original and Duplicate with Scrap to Dept. 47T, Original 
333198 |pizs joes’ 2 } to Tool Control when Replacement Tool is issued, Duplicate to 
po | | Tool Control When Scrapped is Disposed of. 
19 243061 | 2193/0194) TOOL REPLACEMENT ISSUE AND SCRAP TICKET 
Menai acd The Same Quantity of Scrapped Tools MUST be Returned in Exchange for New or Reclaimed. 
RICE 


Fig. 8. (Above) Form on which Tools are 
Ordered from the Storekeeper for Replace- 
ment Purposes. Fig. 9. (At Left) Data Sheet 
of the Type Made up in Loose-leaf Form io 
Save the Time of Designers. Fig. 10. (Below) 
Master Tool List of All Tools Required for a 


Given Part, Retained in the Record Division 


PART NO. 10285 TOOL LIST PART NAME Sleeve 
tool partment for every new part to be pro- [on [on testo. tote Jon Ne] Jon [Des 
re- fully in the tool engineering department |, er 
ols; and the demand estimated, since the val»! 
ribs probable demand has a great bearing on 2 
In- the manufacturing method to be used. 
in- The variety and number of special units = Pipe BUA 38 53 6s 
made does not permit of tooling every job 9 S1SVAL 39 sa] 
CHANGES — = THE DELAVAL SEPARATOR Co, — 270/\7 27 42 57 72 
no. 10885 name Sleeve FOR MACHINE 
Fig. Il. (At Left) Standardized Drawing 
| * Typical of Many that are Made up Ready for 
TOTAL hed ; 4 t Use by Merely Filling in Certain Dimensions, 
5b Fig. 12. (Below) Simple Form on which 
| —— —t Data Relative to Suggested Tooling Changes 
ne TAPER ASKER OFF can be Conveniently Itemized 
PER 
G 
No OF FLUTE: 
To Mr. 
Vag Dep't No. SUBJECT____TOOL CONSIDERATION 
lard Investigation as to advisability till py for9768 
n of for quantity production, yet tool lay-outs 1927 USAGE /A? 2928 USAGE 4.90 1929 USAGE 
are necessary for the sake of economy TOTAL TOTAL TOTAL TOTAL TOTAL 
by a d . once ORDER # NO.PIECES MAT.COST NO.OF HOURSLABOR BURDEN TOTAL UNIT COST 
an interchangeability. 7) A299 29. 406 
nen To facilitate the work of laying out and 15.2 953 1246 41.50 +83 
the estimating tools, the standard form ““Ad- | 
7 HOURS OR BURDEN cost PRODUGTION 
and vance Tool List and Cost Estimate” ve 
ut J shown in Fig. 1 was devised. On this Performed: Estimated .OF76 .0/87 .0558 .0745 SFIS 
ead- form can be recorded methods and equip- Est. saving by usé of New Tool 7 I6 
vhile ment agreed upon by those concerned as Est. Cost of Aix OF of 
side. Meeting all requirements for the produc- 
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Material per Estimator 

: Size Kind of Material 
* |2 Wax ‘ 

Cll | Stool 
Dit | Poach. Steel \~ 
CR, 
4 \7 XL0 Bush. 
XL0 
Fig. 13. Raw Material List Written in on Back of Form 


Shown in Fig. 6 by the Lay-out Clerk 


tion set-up of a part in question. Estimated costs 
of new equipment required and delivery dates of 
such equipment can also be itemized. 

Such a list is made up for every part to be put 
in production. It is often possible to list 


relieves the production foreman from searching for 
suitable tools, and enables operators to go to the 
tool-crib and quickly get all the tools required, 
There is the added advantage of a record in the 
tool-crib of all tools used on each part. 


Requisitions for Stock Materials and Tools to be 
Made or Purchased 


Immediately after an advance tool list and cost 
estimate has been issued, equipment requisitions 
are made out by the engineering division on the 
form illustrated in Fig. 3 for each new tool to be 
manufactured, while a purchase requisition such 
as shown in Fig. 4, is issued for each new tool to 
be purchased. Numbers are assigned for all re- 
quisitions and orders issued by the record division, 
requisitions for tools or materials to be bought be- 
ing sent to the purchasing department. However, 
before tools can be ordered, each requisition is in- 
vestigated as to the application of the tool and the 
possibility of its duplicating or superseding tools 
existing in stock. 

Two tool design orders made out on the form 
shown in Fig. 6 are issued to the engineering divi- 
sion for tools to be manufactured. One of these 
design orders is filed in a visible Kardex panel in 
the tool engineering division, while the other is 
filed according to the number of the designer who 


tools already in stock, and slight changes a NAME Bert. nO 
in the design of the product are frequent- | 641653 Drill Jig : i 
ly recommended by the tool engineers to | por grilling and ream> 
simplify the tooling. Such changes should hole in Worm 
obviously be suggested when first plan- | 
ning the manufacture of a _ product, For Part No. | [Im De Lavell 
rather than after several parts have gone | [20865 
to the manufacturer. It may then be too 4 
late to make desirable changes, especially |5 
when parts are worked on in different } 
departments which have no knowledge of |* 
the final assembly methods. : 

Each production department foreman i 
is consulted in making up the advance HI 
tool list and cost estimate. After the 1 teers 
estimates have been made, they must be = pt, Roa. Change No. 
approved by the tool supervisor and the 64053 | Drill Jig 18 | 7-615 | 


shop superintendent. Copies are then 
sent to the tool-room, to each production 
foreman, and to the shop planning de- 
partment, which serve as a guide in scheduling 
the work of these departments. The preduc- 
tion foreman examines his copy and turns it over 
to the lay-out clerk, who, in turn, passes it to the 
proper crib attendant as a notice of tools coming 
and of the tools to be required for each operation 
on the part in question. The advance tool list thus 


DATE 12-10=28 


STOREROOM 
31/64" (12.302 m/m) 
ORDER POINT | AMT. TO ORDER | TIME FOR DELIVERY | UNIT 
3 12 | 4 weeks. 
“F-1206-5-28-5 BIN LABEL (commenciat) Printed In U.S.A. : 
Fig. 14. Label Attached to the Bins of Tool-cribs to 


Identify the Tools 
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Fig. 15. Tool Location Card Filled in by the Record Division whenever 
a Manufacturing Order or a Purchase Requisition is Made out 


is to do the work and in the desired sequence. When 
an engineer commences the design, the second copy 
is placed in a special holder on his drafting board, 
where it is visible to the head of the department 
and the time clerk while the design is in progress. 
The designer posts his own time on this form in 
agreement with the time turned in on his time card. 

When designs and detail drawings are completed 
and checked, prints are made and attached to both 
copies of the design order and then passed to the 
lay-out clerk. This clerk lists manufacturing op- 
erations on one copy, together with the time esti- 
mates, and specifies the finish dates. He lists the 


required material on the back of the same form, as 
shown in Fig. 13. Material not in stock is ordered 
on the purchase requisition shown in Fig. 4. 
Both design orders with the blueprints attached 
are next passed to the record division, where two 


F.1633 Printed in U.S.A. 


duy 
are 
rial 
ma 
; san 
cop 
sho 
onl 
in» 
\ 
the 
ma 
of 1 
| r00 
| anc 
it i 
the 
| | ria 
: 

\ 
req 
sio 
ant 
to’ 
6 
r 
W 
toc 
dey 
the 
an 
7 the 
file 
loc 
. Cig 
the 
the 
| lak 
of 

of 

qu 
sik 


sve 


Then 
copy 
ard, 
nent 
ress. 
n in 
ard. 
leted 
both 
the 
Op- 
esti- 
; the 
n, as 
ered 


ched 
two 


duplicate forms, such as shown in Fig. 5, 


are typed for the necessary stock mate- no.10885 operarion Bore & Face 

rial. One of these copies goes to the tool 

material stores on the first floor of the ON HAND NAME 5S>| suze SYMBOL LOCATION 
same building, and the other copy is sent Reamer 74 14: 444701 

to the tool-room on the second floor with Arbor 38.0 522325 

copies of a manufacturing order, such as Plug Gauge 74.14 917402 

shown in Fig. 7, the latter form being Plug ¢ mre 


only slightly different from that shown 


in Fig. 6. 


When the order shown in Fig. 5 reaches 


the material store-room, the required 


material is cut to specifications and sent 


by a dumbwaiter to the receiving bench 
of the tool-room, directly above the store- 


please report 


When the tool list is not correct, 


error at once to 
trol. 


pare_07 31-28 SIGNED. 


room. The original issue is then signed 
and returned to the record division, where 


TOOLS CALLED FOR ON THIS LIST MUST BE ISSUED TOGETHER 


TOOL LIST 


Printed 


it is placed in a closed-order folder, while 
the duplicate slip remains with the mate- 
rial to serve as a means of identification. 


Tool Location Cards and Bin Labels Facilitate the 
Operation of Tool-cribs 


Whenever a manufacturing order or a purchase 
requisition for a new tool is issued, the record divi- 
sion sends a location card, such as shown in Fig. 15, 
and a bin label, made out as illustrated in Fig. 14, 
to the crib attendant in the department where the 


Fig. 17. Permanent Tool List Filed in the Tool-crib of the Production 
Department in which the Part is to be Manufactured 


he will be notified by the record division through 
the crib supervisor. This is made certain by the 
use of the tool replacement issue and scrap ticket 
shown in Fig. 8. 

As each new tool is received by the tool-crib of 
a manufacturing department, it is checked on the 
advance tool list, Fig. 1, and, incidentally, as soon 
as the complete list of tools for each succeeding 
operation on a part is received, the fore- 


18 man is notified. When the complete list 
of tools has been received by the produc- 


tion division and the first order of parts 


has been run through, the advance list is 


signed by the production foreman, the 


crib attendant, and the crib supervisor, 


and then returned to the tool engineering 


division with pertinent comments. These 
comments are investigated, after which 


the tool list is finally approved by the tool 


supervisor and passed to the record divi- 


sion. Here a permanent tool list is made 


out on the form shown in Fig. 17 and 
forwarded to the crib attendant, while a 


master list is made up on the form in 


TOOL NO. DEPT. NO. 
641653 | Drill Jig 

DESCRIPTION For ari lling and | rted 
reaming 12.7 nfm hole in Order Pointe Max. Bal, All'd. 
Worm Wheel Sleeve. 

Drawing No. Aw 434 Pattern No. 

For Part No. | Oper: {In De Laval) Location Value of Inventory Dec. 31st. 

10885 Cost 19 19 19 rT) 

< 
a 
3 

Date | Scrap [Obsolete | Superseded 
Supersedes TOOL DEPRECIATION CARD 

me Ipt, Req. Change Notice No. 
Drill Jig | | 


Fig. 10 and kept in the record division. 


Fig. 16. Master Location and Depreciation Card Kept in the Record 


Division for Every Tool in the Shop 


tool is to be used. The location card notifies the 
department that the order for the tool covered by 
the card has been placed, and tells the crib attend- 
ant when it should be delivered. It is placed by 
the crib attendant in a tickler file, where it remains 
until the tool is received, after which the card is 
filed according to the tool number to indicate the 
location of the tool. A master location and depre- 
-Ciation card, such as shown in Fig. 16, is kept in 
the record division for every tool. 

The bin label, Fig. 14, is attached to the bin of 
the tool-crib in which the tool is to be kept. The 


label carries information as to the minimum amount 
of tools that should be carried in stock, the amount 
of tools to be ordered at a time, and the time re- 
quired for delivery. The crib attendant is respon- 
sible for requisitions to replace tools as the quantity 
falls below the order point. 


If he fails to do so, 


Standard Practices of the Tool 
Engineering Division 
For parts that are to be manufactured 
in small quantities, simple lay-out templets are 
ordered whenever they are deemed practical. Many 


MACHINE TOOL DATA 


Cost Loca zjon-Derr 9 
W “x 2 

P.M rd 
4th Sth 6th 7th 8th 


For Further Detail See Data Sheet Noccccccccccccscvccscsece 


Fig. 18. Card Used for Recording Data Concerning All 
Machine Tools in the Plant 
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jigs and fixtures are designed to be built up from 
sheet steel and arce-welded together, as it has been 
found that this method is not only economical, but 
also saves time lost in waiting for the patterns re- 
quired when castings are necessary. To save the 
designers’ time, drawings of tools that can be used 
on similar jobs are printed on Velox paper, the 
dimensions that affect the part being left blank, as 
illustrated in Fig. 11. A quantity of these printed 
sheets is kept on hand for each tool, so that when- 
ever a tool is required it is simply necessary to fill 
in certain dimensions. 

Standard tool parts, such as jig bushings, die 
sets, etc., are stocked ready for immediate use. 
Some tools are semi-finished and placed in stock. 
Surfaces of such tools that fit a machine or part 
are finished except for any grinding required for 
accuracy, while surfaces for which the dimensions 
are not established until the tool is actually re- 
quired are left over-size and finished to suit when 
needed. Examples of this classification include 
spring collets, guide pins, plug 


a saving equal to the cost of the change recom. 
mended being carefully determined. The esti- 
mates are then itemized on the form reproduced 
in Fig. 12. 

Tool engineers are instructed to proceed with 
any change of tooling on a stable part that will pay 
for itself in one year. When longer periods are 
required, special consideration must be given, 
Many changes that are made pay for themselves 
in afew months. Some of these changes have been 
made practical by increased demand for a product, 
and others by progress in tool engineering gen- 
erally. Constant checking up on the performance 
of tools with a view to selecting the best steels or 
alloys for the materials machined by them is an- 
other important activity of the tool engineering 
division. 

In a second article, to be published in September 
MACHINERY, the writer will deal with the activities 
of the tool-manufacturing, tool-crib, and_tool- 


record divisions. 
* * * 


gage handles, tap blanks, die 


EARLY DAYS OF RAILWAYS 


blanks, rubber-mold blanks, ete. 

Data sheets relating to all 
machine tools in the plant are 
compiled and filed so as to be 
available to the tool designers 
and production foremen, and re- 
pair men are warned not to alter 
machine tools without notifying 
the tool engineering division. 
This data concerning machine 
tools saves a great deal of ex- 
pensive designing time. A typ- 
ical data sheet is seen in Fig. 18. 
Data on_ sheet-steel forming 
and drawing operations is made 
up on loose-leaf forms, as illus- 
trated in Fig. 9, so as to save 
time in laying out dies. 


Modern Methods Insured by the 


Use of Engineering Periodicals 


Die Clearance for Aluminum 


There has been very little published 
on the correct clearances to be used 
for dies for shearing and blanking 
aluminum. The results obtained in 
blanking steel with dies having vary- 
ing amounts of clearance were de- 
scribed in May, 1927, MACHINERY. 
Aluminum, however, acts quite dif- 
ferently from steel, and frequently, 
when shearing, punching, or blank- 
ing this metal, a rough surface is ob- 
tained on the sheared edges. The 
leading article to appear in Septem- 
ber MACHINERY “Die Clearances for 
Blanking Aluminum,” will prove of 
especial value as an original con- 
tribution to engineering literature. 
It gives the results of laboratory 
tests conducted especially for the 
purpose of determining the correct 
die clearances for blanking alum- 
inum and aluminum alloy sheets. 


Usually we think of the be- 
ginning of railways as coincident 
with the development of the 
locomotive in the early years of 
the past century. It is pointed 
out in Engineering, however, 
that railroads were in use long 
before locomotives, and_ that 
their history carries us back as 
far as the fifteenth century, 
when longitudinal timbers were 
laid on roads in mining districts 
and acted as rails for cars on 
which coal and ore were trans- 
ported. As long ago as 1676, 
Roger North refers to railroads 
in the neighborhood of New- 
castle and points out that the 
ownership of the right of way 
had already at that time cre- 


Engineering and tool design 


ated a serious problem of mo- 


data is stripped from current 
periodicals, such as MACHINERY, classified as to 
the subject matter, and bound for ready reference. 
It has been the writer’s experience that although 
available handbooks carry a large fund of valuable 
formulas and information, it is also important to 
keep in touch with up-to-the-minute developments. 
Periodicals are the best means for doing this, but 
it is not enough for a busy executive to glance 
through them. It is advisable and proper to assign 
someone to the task of classifying and binding im- 
portant articles in loose-leaf form and then placing 
them before the men responsible for each class of 
work. 

Each member of the tool control staff is asked 
to make suggestions concerning changes in oper- 
ating methods or improved tooling that will save 
time and money. Suggestions also often come from 
production foremen and the time study division. 
All suggestions are considered carefully, the cost 
of operation by the proposed method being com- 
pared with the old, and the period required to effect 
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nopoly. 

He further states that the manner of transporta- 
tion “is by laying rails of timber from the colliery 
down to the river exactly straight and parallel; and 
bulky carts are made with four rowlets fitting these 
rails, whereby the carriage is so easy that one horse 
will draw down four or five chaldron of coal, and 
is an immense benefit to the coal merchants.” 

One of these railways, constructed between 1712 
and 1725 near Newcastle, was five miles long and 
involved embarkments and a masonry arch of 102- 
foot span. The use of cast-iron rails began toward 
the end of the eighteenth century, and a public 
railway to connect London and Portsmouth was 
promoted in 1799 and completed as far as Croyden 
in 1803, and as far as Merstham in 1805. This 
road was known as the Surrey Iron Railway, and 
is said to have been the first railway sanctioned by 
an Act of Parliament. At that time there was n0 
intention of operating this railway by steam power; 
as the locomotive had not yet been developed. With 
its arrival, the railroad became of age. 


: A 
] 
cas 
4 the 
Ha 
she 
a of 
an 
fac 
| 
| 
Bo 
asst 
othe 
bor 
ing 
req 
4 by 
ing. 
type 
sim 
bot} 
tim 
and 
T 
tion 
just 
| surf 
A is 
port 
A 
Co. 
the 
—fc 
at 
core 
as iT: 


A BORING HEAD THAT FINISHES SEVERAL 
n- SURFACES AT ONE TIME 


Large steam engine cylinders, water turbine 
casings, and similar parts are bored and faced at 
the plant of the Hooven, Owens, Rentschler Co., 
Hamilton, Ohio, in the big horizontal boring mill 
shown in the accompanying illustration. One-half 
of a water turbine casing is shown at the end of 
an operation in which the casing was bored and 
faced at the center to receive the rotor. In the 


PORTABLE ELECTRIC TOOLS IN AN 
AUTOMOBILE PLANT 


In July MACHINERY, page 824, numerous appli- 
cations of portable tools in a truck manufacturing 
plant were illustrated. The present article shows 
the use of similar tools in one of the largest auto- 
mobile plants in the country, where cars of several 
different sizes and models are built. The portable 
tools shown in this article, made by the Independ- 
ent Pneumatic Tool Co., Chicago, Ill., are all elec- 
trically driven. 

In Fig. 1 is shown a high-frequency electric nut- 
setter used in attaching the flywheel to the crank- 
shaft by means of cap-screws. Fig. 2 shows a sim- 
ilar nut-setter, but of a much heavier type and pro- 
vided with a heavy-duty malleable gear-case, en- 
gaged in driving the main bearing nuts. This 


Boring and Facing a Turbine Casing to Receive the Rotor 


assembly of the turbine, this casing rests on an- 
other part similarly bored. The diameter of the 
bore is approximately 6 feet. Considerable block- 
ing up of the work on the boring machine table was 
required in order to bring the rough-cast hole cen- 
tral with the boring spindle. 

Boring and facing cuts are taken in this machine 
by means of tools held in fixtures attached to the 
twelve-sided head A which is mounted on the bor- 


tool used weighs only 9 pounds. 


equipment runs at 710 revolutions per minute. The 
entire portable outfit weighs 34 pounds. 

Figs. 3 and 4 show additional applications of nut- 
setters. Fig. 3 shows how 7/16-inch rear body 
bolts are driven from a pit beneath the car. The 
It runs at a speed 
of 680 revolutions per minute. In Fig. 4 connect- 
ing-rod nuts are being backed off. This nut-setter 
is provided with a positive clutch and reverse wind- 
ing. It is a heavier type than the one shown in 
Fig. 3, weighing slightly over 24 pounds. 

In Fig. 5 two portable tools are employed. The 
one at the left is used for countersinking oil-holes 
in the main bearing caps, while the one at the right 
is used for driving 1/4-inch cap-screws in the rear 
main bearing oil retainers. In Fig. 6 the same type 
of heavy nut-setter shown in Fig. 2 is used for 


tightening the cylinder head nuts. 


Fig. 7 shows an electric nut-setter mounted in 


and supported by a portable stand to facilitate the 


ing-bar. By providing various tools in different 
orta- types of fixtures, boring or facing cuts can be taken 
liery simultaneously on several surfaces, but, obviously, 
; and both types of cuts cannot be taken at the same 
these time. A typical boring tool holder is shown at B, 
horse and a facing head at C. 
, and The facing heads are fed radially at each revolu- 
tion past the work, while the boring tools are ad- 
1712 justed after each longitudinal movement over the 
y and surfaces being bored. The bar on which tool-head 
 102- A is mounted is 14 inches in diameter, and is sup- 
ward ported on both sides of the tool-head. Fig. |. Electric Nut-setter Used for Attaching the 
Flywheel to the Crankshaft of an Automobile 
Wai 
oyden A new cable laid by the Western Union Telegraph work of the operator. In this case, the tool is used 
This Co. between Newfoundland and the Azores permits for backing off main bearing nuts. In Fig. 8, the 
r, and the sending of as many as eight separate messages portable nut-setter is used for driving steering- 
ed by —four incoming and four outgoing—over the line gear bolt nuts, and in Fig. 9, for driving connect- 
ras no at one time. It is stated that these results are large- ing-rod nuts. 
owerl, ly due to the fact that the wrapping wire and the The electric drill shown in Fig. 10 is used, not 
With core of the cable are made from a new alloy known for drilling, but for driving manifold studs at a 


as “Mumetal.” 


speed of 1075 revolutions per minute. In Fig. 11 
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Fig. 2. Electric Nut-setter 
with Heavy-duty Gear-case 
Driving Main Bearing Nuts 
in an Automobile Crankcase 


Fig. 3. (Left) Driving Rear 
Body Bolts from a Pit Below. 
Fig. 4. (Above) Backing off 
Connecting-rod Nuts with 
Electric Nut-setter 


Fig. 5. Countersinking Oil-holes in Main Bearing Caps, 
and Driving Cap-screws in Oil Retainer 
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Fig. 6. Heavy Type of Nut-setter Being Used for 


Tightening Cylinder Head Nuts 


; 
4 


Fig. 7. Heavy Type of Elec- 
tric Nut-setter, with Bracket 
for Mounting in a Portable 
Stand, Used for Backing off 
Main Bearing Nuts 


Fig. 10. Electric Drill Equipped with Collapsible 
Stud Driver, Used for Driving Manifold Studs 


Fig. 8. (Left) Driving Auto 
Steering-gear Bolt Nuts. 
Fig. 9. (Above) Driving 
the Connecting-rod Nuts 


Fig. 11. 


Driving Steering-wheel Nuts, and Tightening 
Screws in Lower End of Gas Control 
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the nut-setter at the left is used for driving steer- 
ing-wheel nuts, and the electric screwdriver shown 
in operation at the right is employed for driving 
screws in the lower end of the gas control. These 
numerous examples show the great variety of work 
for which portable tools of this kind may be used 
to advantage in an automobile plant, and indicate 
the extensive application these tools have in work 
of this kind. 


* 


A NEW ENGLISH CUTTING METAL 


A series of tests, to show the possibilities of a 
new cutting metal known as S.O.B.V. cutting alloy, 
has been carried out by the makers of the alloy, 
Samuel Osborn & Co., Ltd., Sheffield, England. A 
shaft containing 0.28 per cent carbon and 0.60 per 
cent manganese steel, and having a tensile strength 
of 60,000 pounds per square inch, with a Brinell 
hardness of 131, was used for this purpose. The 
tests were performed on a lathe driven by a 40- 
horsepower motor. 


Steel Cut at 280 Feet Surface Speed per Minute 


Using a one-inch square tool, with the shaft re- 
volving at a speed of 280 feet per minute and a feed 
of 1/30 inch, a cut 3/16 inch deep was taken. The 
speed was increased by 10 feet every 15 seconds, 
the tool cutting satisfactorily until 370 feet per 
minute was reached. The test was repeated, using 
the other end of the tool, with practically the same 
results. 


Low Speed and Coarse Feed Test 


In another test, a 2- by 1 1/2-inch round-nose 
roughing tool was used, with a cutting speed of 80 
feet per minute, the depth of cut being 13/16 inch 
and the feed 1 8 inch. After 15 seconds, the motor 
stalled, but the tool was found to be in good con- 
dition. The cut was then altered to 9/16 inch, with 
a feed of 1 8 inch. After 30 seconds of turning, 
the tool came up to a shoulder in the test shaft, 
which increased the cut to 1 inch deep. The motor 
again stalled, the tool remaining in good condition. 
The cut was then changed to 3/4 inch deep, with a 
feed of 1/12 inch. The tool, cutting for 12 minutes 
to the end of the shaft, was next moved back to the 
other end, 30 seconds being consumed in doing this, 
after which the tool continued cutting for another 
7 minutes. 

The total time, on the 34-inch cut was 19 min- 
utes, distance traversed 33 inches on a diameter of 
11 3.16 inches, plus 15 inches on a diameter of 
9 11/16 inches, or a total distance of 4 feet. The 
weight of metal removed was 328 pounds in 19 
minutes, or at the rate of 17.2 pounds per minute. 
While the tool was cutting, the nose was red hot 
for 1 4 inch in depth. 


Removing Metal at the Rate of 1320 Pounds 
per Hour 


The object of the next test was to determine the 
largest cut and the greatest feed which the lathe 
would stand. A 2- by 1 1/2-inch square-nosed 
roughing tool was used, cutting at a speed of 26 
feet per minute, to a depth of 1 inch, with a feed 
of 1/4 inch. In order to get the necessary depth 
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of cut, the tool was fed into the shaft, and after 
cutting at the full depth for a short time, the motor 
stalled. The cutting edge of the tool was unharmed, 
and during this test the amount of material re. 
moved was at the rate of 1320 pounds per hour, 
In all the tests mentioned, all cutting was done 
without lubricant. 


Other Remarkable Results Obtained 


In still another test a shaft was turned with a 2- 
by 11/2-inch tool at speeds of 102, 111, and 129 
feet per minute, the depth of cut being 5/8 inch, 
and the feed 1/82 inch. In this case a cutting lubri- 
cant was employed. The tool cut for 11/2 hours 
without grinding, half of this time at the highest 
speed. 

On a steel shaft having a tensile strength of ap- 
proximately 65,000 pounds per square inch, a 1 1/4- 
inch square tool took a cut 1 inch deep, with 1/16 
inch feed, at 85 feet per minute, but after travers- 
ing 5 inches, the lathe proved incapable of finishing 
the cut. In another case, a shaft of similar material 
was turned at 304 feet per minute, taking a cut 
3 16inch deep, with 1/32 inch feed. After traversing 
22 inches, the tool, which was 1 1/2 inches square, 
was touched up on the grindstone and put back to 
work at 314 feet per minute, with a cut 3/16 inch 
deep, and a feed of 1/32 inch. At this speed the 
tool traversed 18 3/4 inches to the end of the shaft 
and was still in good condition. 

A steel ram for a hydraulic press, 2 feet long, of 
nickel-chrome air-hardened steel, heat-treated and 
having a tensile strength of 220,000 pounds per 
square inch, was rough-turned at 21 feet per min- 
ute with three tool grinds. The depth of cut was 
1/32 inch, and the feed 1/70 inch. The finishing 
cut was taken at the same speed without regrind- 
ing the tool, all the cutting being done dry. 

On railway wheels and tires, the following figures 
are of interest. In one case, six pairs of wheels 
were turned without the tool being reground and 
the tool was in good condition at the end of the 
operation. In another instance, a button tool turned 
thirty-two brake-hardened tires without regrind- 
ing. One user states that the S.0.B.V. tire tools 
are averaging over 100 tires for each grinding of 
the tools. 


* * * 


ADVANTAGES OF ALUMINUM PAINT 


According to a bulletin issued by the Bureau of 
Construction and Repair of the Navy Department, 
aluminum paint has been used instead of red lead 
for many purposes by the Navy. It has been found, 
however, that the paint should not be employed 
where it is exposed to water for long periods, as 
it tends to soften and blister when submerged for 
a long time in either salt or fresh water. Further- 
more, aluminum paint does not withstand the 
action of petroleum, and is not suitable, therefore, 
for painting the interior of fuel oil tanks. The 
advantages of aluminum paint, as compared with 
red lead, are light weight, improved appearance, 
and better lighting effect in interiors painted with 
aluminum paint. It is also a more agreeable mate- 
rial to work with and the painting is more easily 
inspected. 
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Time-saving Double-spindle Burring Machine 


Construction of Opposed Double-spindle Machine Used in Removing 
the Burrs from Both Sides of Small Drilled Parts 


By R. E. McCOY 


or the purpose of removing the burrs from 

the drilled or punched holes in small inter- 
changeable parts like those shown in Fig. 1. For 
this class of work it is necessary to remove the 
burrs from both sides of the parts. This was for- 
merly accomplished by pressing one side of the 
work against the point of the rapidly revolving 
drill, and then turning it over in the hand and burr- 
ing the opposite side in 


Tier machine described in this article was built 
f 


shown in Fig. 3. A chain drive is preferable in 
this case, owing to the short center distance be- 
tween the shafts. The idler sprocket H, which re- 
volves on stud K, Fig. 2, is keyed to gear L. Gear 
L, in turn, meshes with the gear M mounted on 
shaft N, which extends through the front of the 
base. The driving sprocket J is secured to shaft N 
on the outside of the base, as illustrated, and 
serves to drive the front spindle R. 

A key O, having ends 


a similar manner. The 
drill, in this case, was 
held in a chuck mounted 
on a horizontal spindle 
with grooved pulleys, as 
shown in Fig. 4. 

The collar C which 
controlled the depth or 
amount of burr to be re- 
moved was secured to the 
drill by a headless set- 
screw. The improved 
burring machine which 
replaced the older type 


that project upward in 
slots at the ends of the 
hub of sprocket G, drives 
the spindle R and at 
the same time permits 
the spindle to be fed in- 
ward or withdrawn. A 
hardened thrust collar P, 
which is a running fit 
on the spindle, takes the 
thrust of spring Z. The 
round-headed button Y is 
pinned to the spindle, and 
acts as a retainer for 


is shown in Fig. 2. This 
machine is of the bench 
type, and has two spin- 
dles equipped with chucks A and B, which are in 
accurate alignment and which revolve in opposite 
directions. The spindles are mounted in the brackets 
C and D which, in turn, are fastened to the base E 
by fillister-head screws. 

A 1/20-horsepower motor, mounted on the base 
as Shown, serves to drive the spindles by means of 
two 3/8-inch pitch chains which pass over the 
sprockets F, G, and H at one end and 7 and J at 
the other end. An end view of the motor drive is 


Fig. 1. 


Machine for Burring Both Sides of a Part 
Simultaneously 


spring Z. The bellcrank 
S is mounted on a ful- 
crum stud held in the 
bracket T, and is actuated by a rod U which ex- 
tends through the base to a foot-treadle near the 
floor. 

When the machine is in use, it is merely neces- 
sary for the operator to pick up the part to be 
burred, place it between the points of the rapidly 
revolving drills, and step on the foot-treadle, which 
causes the spindle R to move forward, until the 
bellerank S comes in contact with the screw- 
stop V. This stop is adjusted to suit the thickness 


( 


/ 


/ 


Fig. 2. Side View of Machine Illustrated in Fig. | 
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Fig. 3. End View of Motor and Chain Drive of Machine 


Shown in Figs. | and 2 


of the part to be burred and is locked in place by 
the lock-nut W. The positive stop thus provided 
insures uniform burring of all parts. When the 
pressure is removed from the foot-treadle, the 
spring Z returns the spindle FR to its original posi- 
tion, and the operator allows the part to fall 
through an opening in the base E from which a 
chute carries it into a stock-box on the floor. 

Fig. 1 shows the method of mounting the ma- 
chines on the bench and the type of guards em- 
ployed for the moving parts. The screen guard X 
protects the face of the operator from injury in 
case a part is caught and thrown off by the drills. 
The cost of burring with the machine shown in 
Fig. 1 is about 40 per cent less than with the older 
type of single-spindle machine shown in Fig. 4. 


* * 


KNURLING PART OF A CYLINDRICAL SUR- 
FACE ON A MILLING MACHINE 


By J. E. FENNO 


The fixture shown in the illustration is used for 
knurling part of a cylindrical surface of small 
diameter on an electrical starter knob. The work 
is done on a hand milling machine with the table 
locked. The knob, shown in detail, is centered in 
the holder B and 


Fig. 4. Single-spindle Burring Head which was Superseded 
by Machine Shown in Fig. 2 


ter, fulerumed at F, acts against a shoulder screw 
in the slide. Spring L allows the slide to ascend 
against stop-pin M when the lever is released. | 

This arrangement has proved successful in do- 
ing the work described, the operator applying the 
necessary pressure on the lever for knurling with 
one hand, while the loading and removal of the 
knobs is done with the other. This type of fixture 
may also be adapted for marking pieces similar to 
that shown. 


* * * 


AUTOMOBILE WITH SIX-WHEEL DRIVE 


Two six-passenger, six-cylinder automobiles of 
the six-wheel drive type have been built by a con- 
cern in Germany. Four of the drive wheels 
equipped with brakes are located at the rear, while 
the remaining two at the front steer as well as 
drive the car. The object of this design is to pro- 
vide a car that will not only overcome obstacles, 
such as deep mud and steep grades, but also main- 
tain a reasonable speed. 

The construction, although somewhat similar to 


the standard passenger cars, has a sub-frame to 


accommodate the additional axle. The engine is 
mounted high on the chassis to allow the propeller 
shaft to pass un- 


supported while 
being knurled by 
the plug N. The 


der it to the front 
axle. This ar- 
rangement 


holder has a long 
shank which is a 
running fit in the 


mitsthecar to pass 
safely through 
water to a depth 


casting A, and is 
imparted an os- 


of 27 inches with- 
out stalling the 


cillating motion 
by the action of 
the eccentric G- 
fastened on the 
-milling machine 
arbor H. The 
knur!l D is mount- 
ed in the slide E, 


motor. A makxi- 
mum speed of 48 
miles per hour 
can be attained 
on the level; and 
it is claimed that 

the six-wheeled 
nai TABLE car has actually 


and is fed to the 
work by the hand- 


climbed grades as 


lever J. The lat- 
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Fixture for Knurling Part of a Cylindrical Surface on a Knob 


steep as 60 per 
cent. 
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Sheet-Metal Rolling and Forming Methods 


Application of Rolling and Forming Machines in the Production 
of Tubular Sheet-metal Parts of Various Shapes 


By FRANK H. MAYOH 


art that provide more interesting operating 

features than that in which sheet metal is 
made up into various tubular forms. Even in those 
branches of engineering where a high degree of 
skill obtains in the making of complex devices, 
there seems to be a lack of understanding as to 
how various sheet-metal 


Tat are few branches of the mechanical 


mechanism, causes the machine to make one full 
stroke, which completes the forming of the part. 


Producing Oval Tube with Welded Lugs 


In the rolling machine set-up, Fig. 3, is shown a 
tubular-shaped part A having a seam rolled at B. 
This tube has a lug welded to it at C, and is formed 
by dies in two bending 


parts of common utility 
are made. In the present 
article, tubular forming 
mechanisms are describ- 
ed, some of which are in 
common use, while others 
are more highly special- 
ized. These descriptions 
may perhaps suggest 
ways of eliminating some 
of the difficulties expe- 
rienced in the manufac- 
ture of various products. 


Press Adapted for Tube 


Forming 


The machine shown in 
Fig. 1 is adapted for 
making a large variety 
of tubular sheet-metal 
parts, such as can spouts, 
pan holders, or any parts 
similar to those shown in 
Fig. 2. This machine, in 
general appearance and 
structure, resembles a 
punch press having a 
crank-operated slide and 
bed. 

From a study of Fig. 2 
it will be noted that each 
of the parts shown has a 
seam at A. Whether the 


operations. 

The flat blank is first 
placed on top of a shal- 
low bending die which 
forms the two radius 
ends D to shape. The 
part is then placed over 
another forming die and 
bent to the shape shown 
at E, although the lug C 
is not in the tube at that 
time. The opening F' per- 
mits a forming punch 
supported in the ram of 
the press to extend in- 
side the gap. With the 
exception of the shank, 
this punch conforms to 
the inside shape of the 
tube as it is formed. As 
the punch attached to the 
holder descends, it first 
strikes the work at G. 
This causes the tubes to 
be formed around the 
punch to the shape shown 
in the right-hand view. 
The tube is then with- 
drawn endwise from the 
punch while the ram is 
in the up position. 

The lugs C, of which 
two or three are used, 


part shall be rectangular 
or oval, or whether it 
shall be straight or tap- 
ered is determined by the shape of the operative 
die members. The seam A invariably comes on the 
upper side of the piece in the position in which it 
is formed in the dies. 

When the ram of the press A, Fig. 1, descends, 
the work is formed to a U-shape by the arbor B, 
which forces the blank against the lower die. The 
cam C, operating through an adjustable rod D and 
levers E, causes slides G and H to move inward. 
The dies attached to these slides thus complete the 
forming operation. The work of the operator con- 
sists simply of placing a flat metal blank in the die 
and tripping the lever J of the machine. Then the 
continuously revolving flywheel K, through a clutch 


Fig. 


Type of Press Used in Forming Tubular 
Sheet-metal Parts 


are then welded in the 
tube. The opening F' per- 
mits the upper welding 
copper to pass inside the tube. The other welding 
copper is applied outside of the tube in order to 
make the proper spot contact for welding the lug C 
in place. 


Closing the Seam by Rolling 


The die for performing these operations is not 
illustrated, as the chief purpose of this article is 
to show rolling and forming operations. The gap F 
of the tube is next rolled together, so that the end 
appears as shown at B, Fig. 3. For this operation, 
a steel block J is provided which is shaped to fit the 
outside of the work. The tube is now set over and 
forced almost completely into the slot in block J, 
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Fig. 2. Examples of Work Formed on Machine Shown in Fig. | 


using a mallet for rapping it in place. The block 
is clamped in a suitable holder secured to a table 
which travels longitudinally relative to a roll K 
that is free to revolve on an arbor of the rolling 
machine. As the tube H passes under the roll K, 
the seam is forced tightly together and the tube is 
wedged into its supporting block. 

The machine for performing this operation has 
a table about 2 feet long, which travels longitu- 
dinally to the right or the left at a speed of about 
60 feet per minute. An arbor in an adjustable 
bracket carries the free running roll K. 

With the table stopped at one end of the stroke, 
the operator forces the tube into position in block J, 
and trips the table feed, causing the tube to pass 
quickly under the roll. The seam is thus closed by 
the action of the roll.. It should be mentioned in 
this connection, that actually, the gap F is not 
nearly so great as indicated, the width being exag- 
gerated for the sake of clearness. 

A pair of wedges L, Fig. 3, one at each end of 
the block, pass through grooves in the block J. 
Sharp blows struck on the large ends of the wedges 
serve to force the tubes out of block J, in which 
they are inclined to stick. 


Assembly Rolling Operations 


The machine used for the seam-closing operation 
shown in Fig. 3 is also used for rolling the edges 


of a cover plate for a loose-leaf binder metal, of the 
type shown at E, Fig. 4. The roll A, which runs 
freely on an arbor B in the machine, has beveled 
surfaces at C and D that roll down the contacting 
bottom edges of the cover plate E. The ring binder 
metal has previously been assembled with a pair of 
toggle plates F in which the rings G are welded. 
The upper concave surface of block H fits the oval 
shape of cover plate E, and the notches at J and K 
provide clearance for the rings. The number of 
notches depends upon the number of rings in the 
binder, which is usually three, five, or seven. Block 
H must be a little longer than cover plate E. 

Block H is held by side clamping screws to a 
holder attached to the table of the machine, which 
suits the particular cover plate to be produced. The 
roll A is adjustable so that the surfaces C and D 
will roll the cover plate edges down to the tension 
required to give a snap to the opening and closing 
of the rings of the binder. 

It should be observed that cover plate FE is 
formed substantially to the shape shown before 
being assembled with the other members and be- 
fore being placed on block H for the rolling opera- 
tion. In fact, it is left open only a slight amount 
for convenience in assembling. For the rolling 
operation, the assembly is placed in block H and 
the machine table allowed to pass rapidly under 
roll A, which is adjusted to the proper tension. 


Fig. 3. Method of Closing Seam in Tubular Part by Rolling 
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Fig. 4. Assembly Rolling Operation on a Cover Plate for a Loose-leaf Binder Metal 


When the table reaches the end of its travel in 
one direction, it stops automatically, another ring 
binder is put in position, and the table then travels 
in the opposite direction. A comparatively light 
weight machine is satisfactory for rolling opera- 
tions of this kind. 

Other examples of sheet-metal rolling and form- 
ing methods will be dealt with in later articles. 


* * * 


THE CAMPBELL MEMORIAL LECTURE 


Dr, Albert Sauveur, Gordon McKay professor of 
metallurgy and metallography at Harvard Univer- 
sity, has accepted the invitation of the American 
Society for Steel Treating to present the E. D. 
Campbell Memorial 


HOBBING SPLINES IN REAR-AXLE SHAFTS 


Automobile rear-axle shafts are spline-hobbed 
at the rate of 120 shafts per hour in the Plymouth 
plant of the Chrysler Corporation, Detroit, Mich., 
on the machine here illustrated. This machine is 
of a continuous rotary type with eight work-holding 
units.. As each unit passes the front of the machine 
an axle shaft is loaded into it, and by the time that 
unit again reaches the loading position, the part 
is finished. In this operation, ten splines are cut 
in the upper end of the axle shafts for a length of 
1 11/16 inches. 

Each work-holding unit consists of a lower work- 
head A which drives the part, an upper tailstock 
B, and a vertical column C on which both the work- 
head and _ tailstock 


Lecture for 1929 
during the National 
Metal Congress and 
Exposition to be 
held in Cleveland 
during the week be- 
ginning September 
9. Dr. Sauveur’s 
lecture will be pre- 
sented Wednesday 
morning, September 
11. The E. D. Camp- 
bell Memorial Lec- 
ture was established 
by the directors of 
the American So- 
ciety for Steel Treat- 
ing in 1926 in mem- 
ory of its honorary 
member, Dr. Ed- 
ward DeMille Camp- 


are mounted. As 
the main_ hous- 
ing of the machine 
revolves, each work- 
holding unit is fed 
gradually upward 
by a cam, carrying 
the end of the work 
being splined past 
a hob held in a cor- 
responding cutter- 
head D. When the 
units reach the load- 
ing position, they 
drop to the lowest 
point of the cam. 
Each unit weighs 
about 800 pounds. 
This machine was 
yuilt by the Cleve- 


bell of the Univer- 
sity of Michigan. 


Continuous Rotary Type of Machine which Hobs Splines in Rear-axle f 
Shafts at the Rate of 120 Shafts per Hour Ohio. 


land Hobbing Ma- 
chine Co., Cleveland, 
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A Combined Boring-bar and Grooving Tool 


An Ingenious Combination Tool Solves the Production Problem on a Boring 
and Internal Grooving Job Performed on a Regular Turret Lathe 


COMBINED boring- 
A bar and internal 
grooving tool is 
shown in Fig. 2. This 
tool is used for finishing 
the bore in the casting 
shown in dot-and-dash 
lines at A, and at the 
same time cutting the 
groove B in the wall of 
the bore. The groove is 
required to be a given 
distance C from the bot- 
tom of the finished hole, 
the dimension being held 
to close limits. The work 
A is held in a pot chuck 
on a Warner & Swasey 
turret lathe, the hole be- 
ing first roughed out with 
a boring-bar of conven- 
tional design. After this 
operation, the finishing 
and grooving tool is 
brought into place. 
The bar is gripped by 
the shank D in the turret 


of the lathe, and has a hardened and ground pilot Z 
which fits a bushing in the lathe spindle just behind 
the chuck. The body of the bar is slotted, as shown, 
to receive the boring cutters F and G, which are 


By B. J. STERN 


SECTION Y.Y 


SECTION W.W 


SECTION Z.Z 


= 


Fig. 1. 


Cross-section Views of Tool Shown in Fig. 2 


arranged as indicated in 
the cross-section W-W, 
Fig. 1. These cutters can 
be expanded by means 
of the cone point of the 
screw H, Fig. 2. This 
point fits corresponding 
angular cuts in the back 
ends of the boring cut- 
ters, and when screwed 
down, causes them to 
spread apart equally, thus 
providing a fine adjust- 
ment for finishing the 
hole to the close limits 
desired. The wedging ar- 
rangement shown at I, 
Fig. 1, clamps these cut- 
ters in place, when they 
are once set. 

Projecting in front of 
the edge of the boring 
cutters is the hardened 
stop-plate J, Fig. 2, 
which is fastened to the 
plate K by screws. This 
plate moves in a groove 


cut in the body of the bar, and contains the groov- 
ing tool bit L, which is clamped in its slot in the 
plate by the strap M. The groove in the boring- 
bar is cut here to provide clearance for a clamping 


/ 
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Fig. 2. 
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wrench, as shown in the sectional view Y-Y, Fig. 1. 
Two grooves N, Fig. 2, are cut at an angle in the 
grooving tool plate K. Each groove contains a 
hardened and ground bushing through which screw 
P passes, this screw being contained in the body 
of the bar. The sectional view Z-Z, Fig. 1, shows 
this construction. 

In operation, the bar is fed into the rough-bored 
hole, so that the pilot bar H# leads or aligns the cut- 
ters F and G when taking the finishing cut. The 
stop-plate J, extending in front of them, strikes the 
bottom of the hole while the bar is continuing its 
forward motion, causing plate K to move back in 
its slot against the pressure of the spring S. The 
tool bit L, rising with plate K, cuts into the wall 
of the finished hole to the required depth, and then 
moves forward a few thousandths of an inch, the 
movement being stopped when the cutters F and G 
reach the bottom of the hole. Since the distance C 
from the face of the stop-plate J to the tool L is 
fixed, dimension C is kept within the required lim- 

Logarithms of Gear Ratios 

Numbers 


Logarithm Numbers 


Logarithm Numbers Logarithm 
of Teeth | of Ratio of Teeth of Ratio || of Teeth | of Ratio 
127:16 | 0.899684 127:42 | 0.480555 127:68 | 0.271295 

17 | 0.873355 || 43 | 0.470336 69 0.264955 
18 | 0.848531 44 | 0.460351 70 0.258706 
19 0.825050 45 | 0.450591 | 71 0.252546 
20 | 0.802774 46 0.441046 || 72 0.246472 
21 | 0.781585 | 47 | 0.431706 || 73 ~=0.240481 
22 | 0.761381 | 48 | 0.422563 | 74 0.234572 
23 | 0.742076 49 | 0.413608 | 75 0.228743 
24 | 0.723593 | 50 | 0.404834 | 76 0.222990 | 
25 | 0.705864 | 51 | 0.896284 | 77 (0.217813 
26 | 0.688831 |) 52 | 0.387801 78 | 0.211709 
27 | 0.672440 || 53 | 0.879528 |; 79 | 0.206177 || 
28 | 0.656646 || 54 0.371410 80 0.200714 | 
29 | 0.641406 || 55 | 0.363441 | 81 0.195319 | 
30 | 0.626683 56 | 0.355616 | 82 | 0.189990 
31 0.612442 57 | 0.347929 | 83 0.184726 
32 | 0.598654 58 | 0.340376 || 84 | 0.179525 
33 | 0.585290 59 | 0.332952 | 85 | 0.174385 || 
34 | 0.572325 60 | 0.325653 || 86 | 0.169306 
35 | 0.559736 61 | 0.318474 | 87 | 0.164285 
36 | 0.547501 62 | 0.311412 | 88 | 0.159321 
37 | 0.535602 63 | 0.304463 || 89 | 0.154414 
38 | 0.524020 64 | 0.297624 || 90 | 0.149561 
39 | 0.512739 65 | 0.290891 || 91 0.144763 
40 | 0.501744 66 | 0.284260 || 92 | 0.140016 
41 | 0.491020 67 | 0.277729 93 | anon 


GEAR RATIOS FOR 127-TOOTH GEARS 
By WILHELM MERCHANT 


Lathes and thread milling machines, as well as 
numerous special machines having lead-screws 
with a certain number of threads per inch, make 
use of a 127-tooth gear for cutting metric pitches. 
Therefore, as an addition to the tables on pages 
948 to 971 of MACHINERY’S HANDBOOK, sixth edi- 
tion, the writer has prepared a table of logarithms 
for all gear ratios from 127:16 to 127:119. The 
use of this table will be illustrated by the following 
example: 

Suppose motion is to be transmitted by gears, the 
required ratio for a special purpose being 381 :126. 
We may proceed in either of two ways: First, di- 
vide 381 by 126, thus reducing the ratio to 3. 0288 : 4, 
and find the log of this ratio, thus 

Log 3.0238 — 0.480554 

Consulting the table, it is found that the logar- 

ithm of the gear ratio 127 :42 is 0.480555. Thus by 
using a 127-tooth gear and a 
42-tooth gear there is only a 


Numbers Logaritam | Very small ratio error, which 

of Teeth of Ratio is negligible. 
The second method of calcu- 
95 | 0.126080 lating the proper gear ratio is 


96 | 0.121533 
97 | 0.117032 
98 | 0.112578 
99 | 0.108169 
100 | 0.103804 
101 0.099483 
102 | 0.095204 
103 
104 0.086771 
105 | 0.082615 
106 | 0.078498 
107 | 0.074420 
108 | 0.070380 
109 | 0.066378 
110 | 0.062411 


to apply logarithms directly to 
the ratio 381 :126, thus: 


Log 381 == 2.580925 
Log 126 == 2.100371 


0.480554 


By comparing results, it is 
seen that this figure exactly 
corresponds with that obtained 
by dividing 381 by 126 and 


Subtracting 


111 | 0.058481 finding the log of the resulting 
| 112 | 0.054586 ratio. 
| Suppose the table printed 
115 | 0.043106 here were not used, but instead 
| 116 | 0.039346 


the ratio 381:126 was calcu- 


117 | 0.035618 |) 4g by the use of the table 


118 | 0.031922 


its. When the operation is complete, the bar is 
pulled back, releasing the pressure against spring 
S and allowing it to push back plate K until cutter L 
clears the finished bore of the work. 


* * * 


The American Association of Engineers, 63 E. 
Adams St., Chicago, Ill., is planning to award an- 
nually a medal known as the Clausen Medal to the 
engineer or other person who performs the most 
distinguished service during the previous year for 
the welfare of engineers in their social or economic 
position. A committee of eminent engineers and 
leaders in industry will select the recipient of the 
medal. The committee for the present year in- 
cludes, among others, L. W. Baldwin, president of 
the Missouri Pacific Lines; C. F. Kettering, gen- 
eral director of the General Motors Research 
Laboratories; Michael J. Pupin, professor of the 
Department of Physics, Columbia University; and 
W. L. Saunders. chairman of the board of the 


Ingersoll-Rand Co. 


0.028257 on pages 948 to 971 in 
atachiner’ ~MACHINERY’S HANDBOOK. Then 
381 
Log -—-— == 0.480554 —= 3.0238 inches 
126 


The nearest log ratio to this in the table is 
0.480817, which corresponds to the gear ratio 
118:39, and equals 3.0256 inches. In many prob- 
lems this error would be too large. Also, in most 
cases, both the 118-tooth and the 39-tooth gears 
would have to be cut specially. 

ok * * 


CHICAGO PLANS WORLD'S FAIR IN 1933 


A World’s Fair is planned to be held in Chicago 
in 1933 marking the one hundredth anniversary of 
the settlement of the city. It is proposed to make 
this World’s Fair quite different from similar 
events of the past. It will not be a trade fair at 
which are displayed miles and miles of manufac- 
tured products. Instead, it is planned to arrange 
for cooperative displays of the leading industries 
of the nation, and to arrange to have actual oper- 
ating exhibits, rather than mere product displays. 
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What MACHINERY’S Readers Think 


A Department for the Interchange of Ideas on Problems of 
Management, Foremanship, and Employe Relations 


RESEARCH LABORATORY SERVICE FOR 
SMALL SHOPS 


Shop executives in general are beginning to 
realize the value of subjecting their technical prob- 
lems to scientific analyses by so-called “theoretical 
men.” In these days, the reduction in cost, and the 
improvement of a product, are being brought about 
more and more by applying scientific research to 
methods and materials, rather than by mechanical 
ingenuity. 

The small concern that cannot afford to maintain 
its own research laboratory can generally find a 
thoroughly equipped laboratory and an expert staff 
available at the nearest engineering college. As a 
rule, the professors are anxious to undertake work 
for manufacturing concerns, as this enables them 
to keep in touch with the latest methods and the 
practical problems of industry. 

PETER DE PASQUAL 


A FORUM FOR SUPERINTENDENTS 


In some cities, a forum for the discussion of man- 
ufacturing problems in the various factories has 
been established. The forum is attended by super- 
intendents from plants manufacturing similar prod- 
ucts, men interested in kindred problems being 
grouped together. The basic idea is the fostering 
of a common interest by bringing the superinten- 
dents from different shops into closer contact, with 
an opportunity for informal discussion of mutual 
manufacturing problems. 

A stenographic record is kept of these meetings, 
and copies covering the more essential points of the 
proceedings are sent to those attending. Through 
these gatherings, and the exchange of information, 
it is expected that the men as well as the industry 
itself, will derive considerable benefit. 

HARRY KAUFMAN 


BUY RESULTS, NOT MERE MATERIALS 


“Buying on performance” should be the slogan 
for all progressive and efficient companies. Test- 
ing for performance before buying is a good policy. 
Theoretically, every shipment of every item pur- 
chased should be tested either by laboratory or shop 
performance before the goods are accepted and 
paid for. The usual procedure is to have the im- 
portant items tested always, and to test the less 
important items just often enough to see that the 
standard is kept up. The same method can be ap- 
plied to tools purchased for shop use; in that case, 
an actual test on production work will give the 
purchaser a good idea of the quality of the tools 
he is contemplating purchasing, and he can be 
guided accordingly. 

The careful day-to-day inspection, as well as the 
pre-purchase check of all material, acts as a scien- 
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tific check on quality; small variations in quality 
will be caught and corrected in this way. When 
products are made from material of uneven qual- 
ity, waste is usually a large element in manufac- 
turing costs, and anything that the manufacturer 
can do to reduce it, will repay his efforts. 

After all, economy is determined by final cost. 
This is the best guide for the purchasing agent. He 
will be able to figure the price he ought to pay on 
the basis of actual production obtained with each 
type of tool used, rather than on the cheapness of 
the tools. EK. ACKERMAN 


CHEAP DRAWINGS MAY BE EXPENSIVE 


The drafting-room is often looked upon as an 
overhead expense—a non-productive department. 
In recent years, to save expense, drawings are often 
made directly on tracing cloth in pencil, thus elim- 
inating the time and expense of making the draw- 
ings first on heavy paper and then tracing them on 
cloth in ink. Some drafting-rooms even go further, 
and send free-hand sketches to the shop, to save 
the cost of making drawings. 

Do these practices pay in the long run? It is only 
natural that if drawings are rushed through and 
issued to the shop without being properly checked, 
errors will be made. When these errors are repro- 
duced in iron and steel, they are very costly. The 
cost of making drawings for the production of ar- 
ticles, of which perhaps thousands will be manu- 
factured, is negligible as compared with the cost 
of scrapping material because of errors in draw- 
ings. It pays to use drawings that are clear and 
distinct and that have been carefully checked. 

MorTON SCHWAM 


THE NEWLY HIRED MAN 


My experience in hiring men during many years, 
and being responsible for their productive efforts, 
has caused me many hours of serious contemplation. 
I have found that a large percentage of old em- 
ployes assume a hostile attitude toward new men, 
some going so far as to place obstacles in their way. 
They hide their tools, refuse to give helpful hints, 
and embarrass the newcomers by making fun of 
them. As for “past history,” if a new man is known 
to anyone in the shop, his reputation quickly be- 
comes public property; and if he has ever spoiled 
a job in his life, at some other place, he is likely to 
hear about it. Then there is always the question of 
religion, ready to cause an unfair reaction among 
the older men; for they often view life through 
a very small aperture. 

I have found that the best way to handle a new 
man, is personally to introduce him by name to not 
less than six “regulars.” I select the six who will 
work nearest to him, which will generally make 
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him feel at home. Then I appoint one of the six 
as his instructor for a few days. I make this pro- 
cedure thoroughly understood, so that no one will 
misinterpret. The superintendent or foreman of a 
big plant cannot always give a new man all the 
attention he needs. He requires a great deal of 
information: his lathe may bore large at the back 
end; he will want an oil-can, waste, a file, and a 
dozen other things. If these items are supplied 
quickly, the breaking-in cost will be materially re- 
duced. 
Make the new man feel at home a; i 

possible, for best results. 


RAYMOND H. DAUTERICH 


PRICES FOR REPAIR PARTS 


What price should the builder of a machine 
charge for spare parts? The most equitable price 
for repair parts would seem to be one based on the 
cost of manufacturing the parts plus the cost of 
keeping them in stock plus a reasonable percentage 
of profit. However, the machine builder should not 
overlook the fact that low prices for spare parts 
will make satisfied customers. Good will of buyers 
will prove more valuable in obtaining future busi- 
ness than high-priced repair parts. 

A low price may, therefore, be charged for repair 
parts as long as the parts are in production, taking 
them from regular stock. After a model becomes 
obsolete, a percentage should be added every vear 
to cover handling charges. At the end of a given 
period, depending on the business, all parts should 
be considered special and charged for accordingly, 
whether actually in stock or not. JOSEPH BELL 


HANDING THE CUSTOMER THE PROFIT 

Many manufacturers appear to me to be very 
generous with their customers. As near as I can 
determine, they are not only selling good products 
at a fair price, but in addition, they hand the cus- 
tomer the profit on the transaction. This is evident 
from the low prices on tools and special equipment 
that many manufacturers quote. It is also evident 
from the balance sheets of many firms engaged in 
the machine shop industries, because after they 
have been in business for a great many years, their 
assets are sometimes smaller than their original 
paid in capital. In other words, they have handed 
the customers not only their profits, but also the 
amount that they should have set aside for depre- 
ciation. That is not good business, and conditions 
will be more satisfactory for everyone engaged in 
the industry when those, who are now in the habit 
of dcing so, stop handing the customers their 
profits. MANUFACTURER 


MAKING SHOP INSTRUCTIONS CLEAR 


According to production managers, a large per- 
centage of spoiled work is due to the worker not 
being well instructed. One great trouble seems to 
be that few foremen are good teachers. It is not 


sufficient for them to know how to do the job them- 
selves—they must have the ability to show the other 
fellow how to do it. When a foreman is thoroughly 


familiar with a job, he often overlooks small details 
that seem self-evident. If the workman is asked 
whether he understands, he usually says “yes,” 
whether he does or not, for fear of being thought 
ignorant. 

Someone has said that a good foreman must be 
able to make work attractive, so that the men will 
want to do the job and do it right. Most foremen 
tire of repetition ; hence they fail to impart interest 
to the men, but a good foreman must show enthu- 
siasm day after day. 

Another serious handicap to the average foreman 
is that he forgets how little he knew when he was 
a learner, and loses patience when the man in- 
structed overlooks some point that he has probably 
not made clear. Then, too, the foreman is inclined 
to teach the thing he learned last, instead of lead- 
ing up to it in proper sequence. 

There seems to be little doubt that proper in- 
struction has its place in every plant, The larger 
the plant, the more necessary the instruction. 

GEORGE HASK GUNN 


SALVAGING MEN AND WORK 


One of the greatest tragedies of life to persons 
reaching old age is loss of employment due to the 
fact that they are unable to do the work of former 
days. Even though the savings of a lifetime may 
be sufficient to keep them to the end of their days 
they want to feel that they are serving a usefui 
purpose. For those who are in actual need, loss 
of employment is even more serious. 

Many industrial concerns foster benefit associa- 
tions that help to support employes laid off when 
they become old, but how much happier aged men 
would be if they could continue to work and receive 
the amount of wages to which they have been ac- 
customed! One prominent automobile concern has 
successfully evolved such a plan. 

Employes who have given years of loyal service 
and are no longer able to keep up with standard 
working schedules are assigned to a department 
engaged in reclaiming parts that have not passed 
inspection because of minor defects. The men are 
allowed all the time they require in remachining 
the parts and are paid by the company according 
to the actual value of the work performed. How- 
ever, the difference between this sum and the wage 
that the man formerly received while working in 
the shop is made up from a pension fund which is 
maintained by the company and the employes in 
cooperation. 

For example, if an old toolmaker is able to turn 
out only about 50 cents worth of work per hour 
and his wage was formerly 95 cents per hour, the 
pension fund pays him 45 cents for each hour and 
the company 50 cents. The man himself does not 
know how much the company considers his work 
worth. as he receives his total pay in one envelope, 
the same as regular shop employes. Many of the 
men are invaluable in this salvaging department, 
because during their years of employment they 
have become experts in machining certain parts 
and know how these parts can best be reclaimed. 

OLIVER HERBERT 
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ELLIPTICAL MOTION MECHANISM 


On page 261 of December MACHINERY is de- 
scribed one of several interesting mechanisms in- 
corporated in the automatic hat crown finishing 
machine made by Doran Bros., Danbury Conn. In 
the present article is described the oval or elliptical 
motion mechanism employed on the same machine. 
The finishing is done by a pad P indicated in dia- 
gram Bb, Fig. 1. The hat is mounted on a block held 
on the face of the chuck L, Fig. 2. The spindle E 
revolves continuously while the pad travels from 
the position shown at P in the view B, Fig. 1, at 
the tip, to the position indicated at p. 

As the pad is secured to an arm which swings 
about a center line at right angles to, and intersect- 
ing with, axis X—X of shaft E, Fig, 2, it is neces- 
sary that the block on which the hat is mounted be 
raised and lowered during its rotary movement in 
order to compensate for the difference in the lengths 
of the major and minor axes of the elliptical outline 
of the crown, and thus maintain the proper contact 
between the work and the finishing surface of the 
pad. 

Thus, when the major axis is in the vertical posi- 
tion, as indicated by the full lines in diagram C, 
Fig. 1, the center of the block on which the hat is 
mounted will be located at point D, and when in the 


horizontal position, as indicated by the dotted lines, 
the center will be raised to the point E. 

In addition to the mechanisms required to pro- 
duce the motions described, there is also a mechan- 
ism which changes the angular velocity of the work, 
so that a uniform surface speed is maintained at 
the point of contact with the finishing pad. During 
the travel of the pad from the tip to the band of the 
crown, it is reciprocated rapidly by means of the 
mechanism described in December MACHINERY. 

The maximum stroke of the pad is 1/2 inch and 
the speed 1200 strokes per minute. The finishing 
surface of the pad consists of sandpaper mounted 
on rolls in such a manner that it can be automati- 
cally fed along to keep an unworn surface in the 
working position. The mechanisms required to pro- 
duce the rather complicated combination of motions 
are rendered more intricate by the necessity for 
making adjustments to suit different styles or 
shapes, such as shown at A, Fig. 1. 

By varying the stroke of the pad at different 
points on the contour and by adjusting the angular- 
velocity mechanism and the elliptical or oval mech- 
anism, it is possible to obtain practically an un- 
limited number of finishing effects. Obviously, the 
angular velocity and the elliptical motion mechan- 
isms must be properly synchronized. The magni- 
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tudes of their effects, as well as their timing, must. 


be individually adjustable. Synchronism of the two 
mechanisms is obtained by control rods and levers 
operated by the same cams. This cam is mounted 
on the shaft O, Fig. 2, which is driven by the spindle 
E through a worm and worm-wheel. 

The velocity-changing mechanism will be dealt 
with in a separate article, the present description 
being confined to the elliptical motion mechanism. 
Referring to Fig. 2, the vertical ways A are rigidly 
secured to the casting B, which, in turn, is secured 
to the frame C. The hub of the revolving plate D, 
secured to shaft E, extends through the center of 


a cam mounted on shaft O, and previously referred 
to as controlling both the angular velocity and 
elliptical motion mechanisms. It is obvious that 
when the cam groove in member F is concentric 
with shaft E£, the chuck L will revolve about the 
axis XY-X. When member F is raised, however, the 
chuck will be carried upward. 

As shaft E continues to revolve, the chuck will 
gradually drop back until the center again coincides 
with line X—X, at which time it will commence its 
upward movement, reaching the maximum position 
when the shoe 7 is diametrically opposite the posi- 
tion shown in the illustration. Thus it is obvious 
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Fig. 2. Mechanism which Gives Block Chuck of Hat-finishing Machine Adjustable Oval Movement 


the vertical ways A. In the V-ways A is freely 
mounted the part F’,, on the front side of which is 
cut a cam groove. A centrally located elongated 
slot in part F permits free vertical movement of 
the latter member in relation to the stationary ver- 
tical ways A and to the hub of plate D. 

The revolving plate D is secured to shaft E, and 
has on its front face, V-ways in which is mounted 
the part G. To part G is secured the chuck L which 
holds the block on which the work is mounted. In 
the flanged plate D is a radial slot, through which 
extends the stud H. One end of stud H is screwed 
tightly into part G, while the opposite end forms a 
free mounting or pivot pin for the segmental shoe /. 
The segmental shoe is a close working fit in the cam 
groove. The cam groove thus serves to restrain or 
control the movement of slide G. 

The vertical position of the member F is con- 
trolled by the rod R, which, in turn, is actuated by 


that by suitable cam control of the rod R, any re- 
quired ovai or elliptical movement of the work can 
be obtained. 


SAFETY GUARDS FOR POWER PRESSES 


An instructive pamphlet, profusely illustrated, 
known as “Safe Practices Pamphlet No. 18—Power 
Presses” has been published by the National Safety 
Council, 108 E. Ohio St., Chicago, Ill. This pamph- 
let will prove of value to every plant having one 
or more power presses at work in its shop. The 
pamphlet begins with a review of the causes of 
power press accidents, and proceeds to review feed- 
ing methods, treadle disconnecting attachments, 
methods of removing materials, arrangement of 
operating levers, etc. It describes and shows clearly 
the kind of guards that have been successfully used 
in practice for different purposes. 
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Keeping Polishing Wheels in Good Condition 


Methods Employed in Removing Abrasive from Worn Wheels and 
in Truing and Recharging the Polishing Surfaces 


By DONALD A. HAMPSON 


keep their polishing departments properly 

equipped or are still employing old out-of- 
date methods are beginning to realize the necessity 
for making improvements in this branch of their 
production work. Polishing has always been classed 
as an important operation by the Schrade Cutlery 
Co., Walden, N. Y., in the production of high- 
grade pocket knives. The methods employed by 
this company, which are described in the present 
article, will doubtless be of interest to many 
production managers. The practice followed gives 
uniform results and is based on years of ex- 
perience and careful study of the requirements. 


their pois who have neglected to 


Applying Glue to Polishing Wheels 

Animal glue of the first quality is used for charg- 
ing the wheels. The service required of the glue 
is such that only the best can be considered econom- 
ical. The price is generally a direct indication of 
the quality. The strength of the glue is destroyed 
by bacterial action. As a matter of fact, the bacteria 
act so rapidly that glue kept overnight will be 
found decidedly inferior the following day, and it 
cannot be restored by adding fresh stock. In the 
wheel room described, only small amounts of glue 
are prepared each day, so that the surplus to be 
discarded at night is small. A steam-heated stand 
provides space for the glue pots in which the glue 
is soaked, for the heating 


Equipment of Polishing 
Wheel Room 


All polishing wheel 
conditioning operations 
are performed by an ex- 
perienced man in a well- 
equipped wheel room. 
Here the abrasive is re- 


wheels, and the wheels 
are trued up and re- 
charged, ready to be sent 
out to the foremen of the 
various polishing rooms. 


of water, and for several 
pots in which glue is kept 
in the liquid state ready 
for instant use. 
Temperatures are reg- 
ulated according to ther- 
mometer readings. Even 
the water that is added 
to the glue is raised to a 
temperature of 160 de- 
grees before using. The 
dry glue is weighed, as is 
the water. In this way, 
uniform glues of the con- 


Centralized equipment 
and responsibility, to- 
gether with modern methods, have resulted in the 
production of uniform wheels that can be depended 
upon to do their work properly. 

The worn wheels are never soaked in order to 
soften the glue, although properly dried leather is 
not supposed to be injured by wetting. The chances 
of a built-up or banded polishing wheel being thor- 
oughly dried are slight, and repetition of this treat- 
ment can only fail to bring about an uneven and 
undesirable wheel. 


Dressing the Worn Wheel 


All the wheels are dressed off in the lathe shown 
in the accompanying illustration. An abrasive 
block A is used as a tool, and is fed across the worn 
wheel as it revolves on a mandrel. This operation 
is similar to that of metal turning as done in reg- 
ular machine shop practice. The lathe has a funnel 
connected with the exhaust system of the plant for 
the removal of the cuttings. The neat appearance 
and small space occupied by the lathe are factors 
that make the dressing method of removing the 
abrasive preferable to the older method of “soak- 
ing,” with its mussiness and deteriorating effect 
on the wheels; but the main thing is that the 
method is more economical and gives better results. 
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Lathe for Dressing Worn Polishing Wheels 


sistency and _ strength 
found best adapted for 
each job are obtained month after month. It is 
found that this careful preparation of glue takes 
very little more time than the haphazard way so 
often employed. 


Applying the Abrasive 


After the worn wheels are ground off to provide 
a true concentric surface, they are coated with the 
glue and rolled carefully in the abrasive. An even 
coating is essential to smooth cutting, and any un- 
evenness adds to the amount of work required in 
obtaining a good finish on a knife blade. The abra- 
sive grains are kept in special pans which are wider 
than the face of any polishing wheel in use, and 
long enough to permit the largest wheels to make 
a complete revolution at a single rolling. It is im- 
portant to note that the abrasives are kept warm 
and that no chilled grains are rolled into the glue, 
which is kept at its proper temperature. 


* * 


Orders for locomotives and freight cars have 
greatly increased this year, as compared with the 
early part of last year. At the present rate, the 
output of both locomotives and freight cars this 
year will be 50 per cent greater than last. 
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ECONOMY OF PROPER OIL STORAGE 


The loss of oil or lubricants due to unsuitable 
storage facilities is often much greater than plant 
executives realize. There is sure to be considerable 
wastage in a plant where the oil storage system 
consists simply of barrels located at different points 
throughout the plant, from which the , 


proved to be a very satisfactory system, both from 


the point of view of safety and economy. In some 
plants, a record is kept of the amount of oil ex- 
tracted from the shavings and returned to the used- 
oil tank. 


Middleport, N. Y. RUSSELL J. WALDO 


operators obtain a bucket of oil when- 


ever they believe it is required for their es 
This system is still in use in | <7 


machines. 
plants that may be considered modern in | 
every other respect. In contrast with | 
this, is the plant provided with suitable | 
oil tanks, where there is a strict rule that | 
oil is to be issued to an operator only 
upon the presentation of a properly 
signed requisition from the foreman. 
From these requisitions, the foreman 


can readily ascertain whether or not the IA 


worker is using too much or too little oil. I 
The strictly modern method is to have 
the oil tanks in tandem, one tank being 
used for new oil and the other for used 
oil. A pipe system may also be installed | 
which will deliver the oil to convenient | 


G UNIQUE APPLICATION OF WELDING 


Fig. 1 shows a water and oil separator 
for air lines. The separator was built up 
from a piece of 2-inch steampipe, about 
| —D | 21,2 feet long, on which were attached 
two fittings B and a gas valve C. In the 
pipe was pressed, with a rather close fit, 
a sheet D, reaching within about 4 inches 
of the bottom. A flange EF for the bot- 
tom, and two half circles F and G for 
building the top complete the device. The 
|| welding was effected as follows: 

The pipe was laid on the welding table 
with the sheet in place, (see Fig. 2). Two 
welding rods, rather thickly coated with 
a temporary insulating material, were 
welded together, end to end, and the weld 


points about the plant. Where large 
amounts of cutting oil are used, it may 
be returned to the used-oil tanks or to the 
machines. The new oil should, however, be issued 
from the tool-room only upon requisition. An effort 
should also be made to assist the workers in deter- 
mining the proper amount of oil to use on their 
particular machines. 

In one shop, the oil supply problem was solved 
by equipping a truck with a suitable oil tank and 
pump. The truck passed through the plant once 
each day, delivering oil to each machine. This 


Fig. |. 


Welded Water 
and Oil Separator 


also coated. This long welding rod was 
laid in the corner formed by the sheet 
and the pipe and one electrode of the 
welder was attached to it as shown. The current 
was then switched on. The welder then brought a 
wire into contact with the other end of the welding 
rod, and drew an arc between this rod and the side 
of the pipe. Thus started, the welding rod melted 
down, broke the temporary coating of insulation, 
and formed a perfect weld. The bottom and the 
two half circles at the top were then welded. 
Nymegen, Holland H. C. TEN HoRN 


Fig. 2. 


Method of Welding Vane in Small Pipe 
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(A) Part to be Checked; (B) Holder with Ball to be Used as Indicated in View D for Checking Part A 


CHECKING POSITIONS OF ANGULAR 
SURFACES AND HOLES 


In the construction of jigs and fixtures, it is fre- 
quently necessary to check the accuracy of a part 
dimensioned as indicated in view A of the accom- 
panying illustration. Practically all methods of 
checking such work require some mathematical 


calculations. With the method described here, how- . 


ever, a minimum amount of calculating is neces- 
sary. 

First, a standard 1-inch steel ball is annealed, 
then drilled and tapped to a depth of about one-half 
its diameter to receive a 1/4-inch screw. This ball 
is next fitted to a soft steel holder B, which is coun- 
terbored as shown. The ball rests only on the edges 
of the counterbore, which holds it firmly in place 
and concentric with the cylindrical body of the 
holder. 

In cases where the holder is to be subjected to 
continuous use, it is well to incorporate a flat-head 
screw, as shown at C. Slots are cut in the end of 
the body of the holder so that it can be expanded 
by the tapering head of the screw when the latter 
is turned inward. This expansion feature permits 
the holder to be secured in position even when the 
hole is slightly over size. 

Now assuming that we wish to check the dimen- 
sion 2.167, view A, we place the holder containing 
the ball, in the position indicated in the view at D. 
The holder is then moved 


one-half the diameter of the ball plus ab. In the 
right-angle triangle abc, we have the hypotenuse ac 
equal to 1 inch and the angle at a equal to 20 de 
grees. Then, according to trigonometry, the side 
ab equals the cosine of 20 degrees, or 0.93969 ‘inch. 

The dimension 2.3125 is checked by measuring 
from the surface G to the face of the ball. The 
measurement F in this case equals 2.8125 — 0.500 
= 1.8125 inches. A similar method can be used in 
the case of brackets having the hole drilled at an 
angle. 


Baltimore, Md. RAYMOND H. DAUTERICH 


EXPANSION DIE FOR FORMING BEAD 


The expansion die shown in Fig. 2 is used for 
forming the bead around the rim of the cover 
shown in Fig. 1. The cover is made of 1/32-inch 
sheet brass, and is first drawn to the shape shown 
at C in a drawing die of standard design. 

The fault generally found with expansion dies of 
ordinary design is that the expanding sections have 
an opening between them, when expanded, due to 
the fact that these sections must be made so that 
the die will contract sufficiently after the expanding 
operation to permit the work to be removed. The 
openings between the sections leave marks on the 
work, which are objectionable when a nice finish 
is desired. The die described in this article is s0 
designed that the cir- 


up or down until the 


measurement from the 


under side of the base of o 


cumference of the ex- 
BEAD panded die has no opet- 
ing or spaces between 


the work to the top of | 
the ball is 3.667 inches, l 


the expanded sections. 
Thus the completed cover 


which is the sum of the 
dimension to be checked 
plus 1 inch plus 0.500 | 


has a smooth even bead 
all around. 
When the cover (¢, 


inch, as indicated in the 
illustration. 


Fig. 1, is to be beaded, it 
is laid on top of the disk 


Now dimension E, 
which can be easily | 


D, Fig. 2, flange down. 
Fig. 2 is a side view of 


checked with gage-blocks 


Fig. |. 
or a height gage, equals a 
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(B) Cover with Bead Formed around Rim; 
(C) Cover Ready for Beading Operation 


the punch and die, and 
Fig. 3 is a top view of 
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Fig. 2. Cross-sectional Side View of Cover-beading Punch and Die 


the expanded die with the disk D removed. When 
the press is tripped, the downward movement of 
the punch is transmitted through the disk D, 
Fig. 2, and spacers E' to the member F’. 

There are six expanding sections, three of the 
kind shown at G and three of the kind shown at H. 
As the member F is forced down against the ten- 
sion of springs J, the expanding sections H come 
in contact with cam J and are forced outward. 
The sections H are wedge-shaped, so that in being 
forced out, they, in turn, force out the sections G. 
This outward movement of the expanding sections 
produces the bead by forcing the flange of the cover 
against the steel ring K of the die and the radius L 
on the punch. 

It should be noted that the expanding sections, 
when moving outward, slide against the lower side 


—— 


of disk D. This makes the movement of the sec- 
tions positive, and prevents any of them from 
sticking. They are held in place by the pins M, 
which are driven into the sections and which slide 
loosely in the cast-iron ring F. The pins are made 
hollow to receive springs which serve to return the 
sections to their normal position after the expand- 
ing operation. 

Fig. 4 shows the expanding sections in their nor- 
mal positions. It will be seen that, as the included 
angle of the cam surfaces of the wedge-shaped sec- 
tions H is 60 degrees, these sections must travel 
twice as far as the sections G. While this may be 
a disadvantage in certain cases, this type of die is 
very satisfactory where the amount of expansion 
is small in relation to the diameter of the work. 

Detroit, Mich. G. RUNQUIST 


Fig. 3. Top View of the Expanded Die with Disk D 


(Fig. 2) Removed 


Fig. 4. Expanding Members of Die in Normal or 
Contracted Positions 
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SUSPENDING LOADS FROM CONCRETE 
CEILINGS 


In constructing concrete buildings, it is common 
practice to place inserts in the ceilings for the pur- 
pose of suspending lineshaft hangers, crane tracks, 
and various kinds of equipment used in manufac- 
turing plants. When planning for the installation 
of such equipment, the question often arises as to 
how much weight the inserts will safely support. 
This is a rather difficult question to answer on ac- 
count of the many variables involved. 

In the case of inserts such as shown in Fig. 1, 
the principal factors to consider are: First, the 
insert size designated by the size of bolt for which 
the insert is designed; second, the manner in which 
the insert is incorporated in the concrete; third, 
what reinforcing, if any, is in the immediate vicin- 
ity of the insert; fourth, the manner in which the 
bolt is placed in the insert. All these variable fac- 
tors pertain to the incorporation of the inserts in 
the concrete structure and its subsequent use by 
the mechanical maintenance department. 

Not long ago one of these inserts gave way, 
allowing a trolley rail, hoist, and load to fall to the 
floor. Luckily, no one was injured. However, this 
accident is an indication of the prevalent hazard. 
In this particular case, the insert was of the 3/4- 
inch bolt size, and assumed to be equal in strength 


~ CHANNEL IRON 
| SURRORT 


1-BEAM TRACK 


| 


Fig. 2. Method of Using Channels to Permit Employing 


More Inserts 
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(A) Insert with Bolt Head Improperly Seated; (B) Bolt Head Properly Seated in Insert 


to this size of bolt as well as to the shearing 
strength of the concrete-.holding it in place. 

In tension. the bolt should have been capable of 
supporting a load of 5000 pounds, and in shear, it 
should have been good for a load of 2000 pounds. 
The insert gave way, however, under a load of less 
than 1500 pounds. The retaining lips of the insert 
sheared off, leaving the body in the concrete. Since 
this failure, it has been the practice of the main- 
tenance engineer to take the maximum load ona 
3 /4-inch insert as 1200 pounds, and that on a 5/8 
inch insert, as 1000 pounds. 

The illustrations show incorrect and _ correct 
methods of using inserts. At A, Fig. 1, is showna 
common cause of failure. In this case, the bolt is 
not properly seated, but rests out near the ends of 
the retaining lips. This subjects the lips to a high 
stress. In all cases, the head of the bolt should be 
properly seated in the recess further back, as in- 
dicated in the view at B. 

Where heavy loads are to be supported, it is 
sometimes necessary to use crosswise channe 
irons, as indicated in Fig. 2, for supporting the 
main I-beam. In this way, the number of inserts 
required to carry the load can be employed to hold 
the crosswise channels in place. The latter con- 
struction, of course, cuts down the head room, but 
is necessary where heavy loads are to be supported. 

Waterloo, Iowa C. C. HERMANN 


GAGE FOR DOVETAIL SLIDES 


The gage shown in the accompanying illustration 
is used for measuring the width of dovetail slides 
such as indicated by the dot-and-dash lines. The 
same gage may also be used for the mating dovetail 
by removing the head B and securing it on the 
opposite side of the head A at L. The gage is set t0 
a given dimension by means of an outside microm: 
eter. After tightening the screw M in head B, the 
head A is given the final adjustment by turning 
the nut F in head EF until the over-all distance, 4 
measured over the outermost surfaces of the sted 
balls D, corresponds with the micrometer setting. 
The gage is then made ready for use by tightening 
the screw C. 

The balls used in the gage are of the commercial 
type employed in ball bearings, and have the neces 
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Gage for Measuring the Width of Dovetail Slides 


sary hardness and accuracy. They are held rig- 
idy in place against their seats K in the heads A 
and B by the hollow-head set-screws J. This method 
of holding the balls facilitates their removal for 
replacement. The seats K are machined with a 
spherical mill of a slightly smaller diameter than 
the balls, so that the balls are prevented from rock- 
ing or becoming loose in their seats. Should the 
gaging or contact points become worn, the positions 
of the balls may be readily changed to present new 
surfaces. 


Fairfield, Conn. J. E. FENNO 


ADJUSTABLE BORING HEAD FOR MILLING 
MACHINE OR DRILL PRESS 


The adjustable boring head shown in the accom- 
panying illustration, for use on a milling machine 
or drill press, has been satisfactorily employed for 
about two years in the tool-room of a manufactur- 
ing concern. It has a wide range of adjustment 
and supports the tool with considerable rigidity. 
Its only drawback is that the rake of the tool 
changes in relation to the cut with different adjust- 
ments, but in actual practice this slight change is 
found negligible. 

The boring head consists of an eccentric rotatable 
bushing B in which the tool D is secured by the 
screw C. The body and the shank A, which are of 
one piece, are made from machine steel. The bush- 
ing B is preferably of hardened tool steel, and is 
ground to fit the hole in 
the body. The outer end 
of the bushing is knurled 
to give a better grip when 4 | 
making adjustments. | 

The hole in which tool D Soman 
is held is concentric with 
the body when the bush- | 
ing B is in its zero posi- | 


tating the bushing B in the body. After being ad- 
justed, the bushing is clamped in place by tighten- 
ing the screw FE. Although not shown in the illus- 
tration, it is advisable to insert brass plugs under 
the ends of the clamping screws C and E in order 
to prevent marring the surfaces subjected to clamp- 
ing pressure. This particular boring head is made 
to hold tools having shanks 5/8 inch in diameter. 
Smaller tools may be used by employing a split 
bushing like the one shown at F. When very large 
holes are to be bored, an offset tool such as shown 
at G is used. 


Toronto, Ont., Can. EDWARD E. CAUDLE 


SEASONING ASSEMBLED PARTS BEFORE USE 


It is unusual to assemble two pieces and then set 
them aside to season before finally fitting them up 
for use. The steel stud A and the cast-iron slide- 
way B shown in the illustration must, however, be 
seasoned after the stud, which has 20 threads per 
inch, is screwed down tight against the shoulder. 
The slideway is about 5 inches long, and the stud 
is centrally positioned. Experiment showed that 
if the lower surface E of the slideway is scraped 
to a flat bearing right after screwing in the stud, 
the bearing would be “high” at the edges after a 
few days’ time. In fact. even the ledges C showed 
a slight bending effect. 

The safe way to manufacture this slideway is to 
leave a few thousandths inch on the lower surface 


tion. A hole drilled cross- 
wise in the knurled por- 
tion of bushing B permits 
a bar to be used in making 
delicate adjustments. The 


tool is adjusted for boring 
different diameters by ro- 


Adjustable Boring Head for Milling Machine or Drill Press 
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and replane the 
yy surface after two 
or three weeks’ sea- 
A soning. The same 
procedure should 
, be followed in the 
case of the inner 


==: sides of the ledges 
oll ic. 


| The illustration 
shows a generous 
countersink at D, 
which wasintended 
to allow the stud to screw down tight against the 
shoulder. This is faulty practice; the stud should 
be necked down instead. The end thread in the 
hole should be chamfered just enough to prevent 
any burr from interfering with the proper seating 
of the stud. The countersink leaves a small open 
space, which allows the tremendous wedging action 
of the fine-pitch thread to increase the dishing 
effect on part E. 

This is only one instance in which difficulty was 
experienced as a result of strains set up in the 
metal during the assembling operation. Other diffi- 
culties arise from strains that are inherent in the 
particular design or shape of the cast part. Often 
the manufacturer finds himself under contract to 
furnish work within limits that are practically im- 
possible to maintain. In one instance, trouble was 
experienced with a hole located at the outer end of 
a cast-iron arm, 5/8 inch by 3/4 inch, which pro- 
jected about 9 inches from its supporting bearing. 
The draftsman, of course, protected himself by 
specifying a plus or minus allowance of 0.002 inch. 
The work could easily be machined within these 
limits, but it would not retain its accuracy. In this 
case, a long period of seasoning would probably 
have been required in order to eliminate the dis- 
torting strains. R. B. WILLIS 


Assembled Parts Subjected to 
Seasoning before Use 


EQUALIZING MACHINING STRAINS IN 
COLD-ROLLED STEEL 


Cold-rolled steel sometimes springs or becomes 
distorted after being shaped or planed, in spite of 
the fact that extra care is taken in clamping or 
holding it in place during the operation. The writer 
has found that this trouble can be eliminated to a 
large extent by removing the same amount of metal 
from both sides, so that the strains set up will be 
nearly equal on both sides of the piece. No difficulty 
is experienced in turning cold-rolled steel in the 
lathe, because an equal amount of metal is removed 
from all sides. 


Philadelphia, Pa. CHARLES KUGLER 


DIE FOR CLINCHING CLIP PRONGS ON 
CARDBOARD STRIP 


In the production of novelties, many unusual 
operations are required. Often tools must be made 
at low cost which must have a fairly high produc- 
tion capacity. An example of this kind of work 
is the assembling of the clips shown at W in the 
accompanying illustration, on heavy cardboard 
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strips like the one shown in the die at C. The ag. 
sembling operation consists of clinching or bending 
over and flattening tue prongs of the clips, as shown 
at A. The floating feature of the clinching slides 
G and H should be of interest to tool designers anq 
diemakers. 

Two holes and two slots for the prongs are first 
pierced in the cardboard in one operation. The 
functioning of the die, after the U-shaped clip W 
is pressed through the cardboard is to bend down 
the prongs and then embed them in the cardboard. 
The cardboard, with the clip in place, is located on 
the top of the die by means of an end-stop D, which 
is simply a piece of steel rod bent up at one end 
and located in the die-block EF’, where it is held in 
the required position by a screw F. 

The punch-holder J has two blocks K and L, 
which have beveled surfaces at their lower ends. 
The beveled ends come in contact with correspond- 
ing beveled surfaces on the blocks G and H when 
the ram of the press descends, causing slides G and 
H to be forced in from the sides. This results in 
bending over the prongs. The slides are mounted 
in guide blocks M in such a manner that they are 
free to float up or down a small amount. A block 
P attached to the punch-holder strikes on the top 
surfaces of these slides at the end of the downward 
stroke of the press ram and forces the slides down- 
ward so that the prongs are embedded in the card- 
board. 

Springs Q, acting against pins located in the 
lower die member, serve to hold the slides M up 
while slides G and H are being forced inward by 
blocks K and L on the down stroke of the press 
ram. The four springs R serve to force the bend- 
ing slides outward when the ram ascends. H. M. 
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Die for Clinching Clip on Cardboard Strip 
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Shop and Drafting-room Kinks 


GAGE FOR CHECKING HOLE DIAMETERS 


The gage shown in the illustration is used for 
accurately checking the various hole sizes within 


| 


Adjustable Gage for Checking Different Hole Diameters 


its range. The gage is adjusted by turning the 
screw-pin A, after which it is held in position by 
tightening the knurled handle. Adjustment of pin 
A is facilitated by flats machined on two sides of 
the projecting end. Member B is made of drill rod, 
and is long enough to prevent cramping in the hole. 
Longer pins A are also provided to suit larger 
holes. 


New Britain, Conn. A. D. SEEDS 


CONDITIONING VELLUM PAPER 


The value of vellum paper is appreciated by all 
draftsmen. Its tendency to become soiled, how- 
ever, together with the difficulty experienced in 
making erasures on its untreated surface, have in 
many cases restricted or limited its use. Neverthe- 
less, vellum has helped to increase efficiency in the 
drafting-room by furnishing a drawing surface for 
pencil tracings from which blueprints can be made, 
and the disadvantages mentioned can be readily 
overcome in the following manner: Before starting 
a drawing on vellum paper, apply magnesia car- 
bonate to its surface. A little of the magnesia car- 
bonate, which can be purchased in cake form, is 
Shaved off with a penknife on the surface of the 
vellum, and rubbed in. This fills the pores and 
hardens the surface, so that lines made with hard 
lead pencils can be easily erased. The surface will 
be kept clean even when a soft lead pencil is used. 

Philadelphia, Pa. MoRTON SCHWAM 


PREVENTING TOOL CHATTER 


To eliminate the chatter marks resulting from 
the use of lathe forming tools, the writer devised 


Method of Preventing Too] Chatter 


the method illustrated. In this instance, a standard 
tool-holder is used to turn half-round grooves in a 
shaft. The steel strip B is placed under the holder, 
and is separated from the latter at one end by the 
rubber A. This provides sufficient spring for the 
tool to insure a smoothly formed groove. 
Attleboro, Mass. T. E. WARD 


SAFETY BALL-CRANK HANDLE 


Nuts and ends of shafts projecting from machine 
handles are responsible for many painfully skinned 
knuckles and fingers, broken finger nails, and cuss 
words. Numerous refinements have been made in 
the design and construction of machinery during 
the last decade, but the handles that are grasped by 
the operator many times every day have apparently 


Ball-crank Machine Handle Secured by Fillister Nut 


been overlooked. The conventional removable ma- 
chine handle is still secured to its shaft by a pro- 
jecting nut whose sharp corners cause the troubles 
referred to. 

The accompanying illustration shows an im- 
proved method of securing a machine handle to the 
shaft B with a fillister nut A. The nut enters the 
counterbore in the center ball of the handle, thus 
leaving no sharp projections, yet permitting the 
handle to be easily removed. 


Seattle, Wash. CARL E. SCHINMAN 


HOLDING PARTS IN PLACE WHILE 
ASSEMBLING 


Heavy cup grease can often be used to advantage 
for supporting or holding parts in place while 
assembling mechanical devices. For example, when 
it is necessary to replace the spring buffers of a 
press without removing the die, the loose pressure 
pins can be held in place until the work is com- 
pleted by applying a little heavy cup grease. 

S. B. 
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Questions and Answers 


TOLERANCES FOR CENTER DISTANCES OF 
DOWEL-HOLES IN MATING PARTS 


F. J.—Is there a method by means of which it is 
possible to choose the proper tolerances for the cen- 
ter distances of dowel-holes in mating parts, when 
the parts are to be jig-drilled separately on a pro- 
duction basis and the dowel-pins must have a close 
slip fit in the holes at assembly? According to the 
writer’s experience, the effort to obtain this kind 
of fit has not been uniformly successful, and it 
would seem that an outline or chart covering the 
different classes of dowel fits in relation to the 
tolerances on the hole center distances would be 
greatly appreciated by many designers. 


This question is submitted to the readers of 
MACHINERY. 


OBTAINING MAXIMUM REDUCTION IN 
DRAWING DEEP SHELLS 
L.M.R.—I would like to obtain a reliable rule for 
determining the radius of the rounded edge of a 
drawing ring or die for deep drawing operations, 


DRAWING RING 


Machinery 


Diagram Showing Form of Drawing Ring Used for Deep 
Drawing Operations 


using a rubber or spring buffer. Also, I would like 
to know to what limits the reduction in the diam- 
eter of a shell can be carried in one operation. We 
have followed certain rule-of-thumb methods, but 
they are apparently subject to some modifications, 
as we have been unable to obtain satisfactory re- 
sults. The radius of the drawing die, denoted by R 
in the accompanying illustration, is made equiva- 
- lent to about four times the thickness of the stock 
for metal less than 1/4 inch thick. The start of the 
rounded edge, indicated by F’,, is made equal to four 
times the thickness of the stock and is rounded back 
for a distance indicated by dimension E, which is 
taken as six times the thickness of the stock. Are 
these specifications in accordance with what is gen- 
erally considered correct practice? 


A.—The following method of determining the 


permissible amount of reduction in the diameter of 
a shell is submitted to MACHINERY’S readers for 
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constructive criticism. Referring to the illustration, 
we assume that the diameter A of the flange will 
remain unchanged and that the flange is to be 
trimmed off after the drawing operations have been 
completed. If the angle X formed by the flange is 
45 degrees, it is considered that the limit in the re- 
duction of the shell diameter is reached when the 
area of the base or end is reduced to 1 1/2 times 
the area of the conical ring of which dimension D 
is the width. 

If the angle X is 30 degrees, the permissible re- 
duction in diameter is reached when the area of the 
end of the shell equals 1 1/3 the area of the conical 
flange. If the flange is at right angles to the shell, 
that is, if it lies flat on the drawing ring, the per- 
missible reduction is reached when the area of the 
end of the shell is reduced so that it equals the area 
of the flange. 

For a taper shell—indicated in the illustration by 
dotted lines—the comparison between the area of 
the flange and the amount of permissible reduction 
in diameter should be gaged by the area at the small 
end of the shell, the ratios being the same as for 
a cylindrical shell. 


WHEN IS AN ORDER SENT BY MAIL PLACED? 


W.S. P.—Please state the law with respect to 
the rights of buyer and seller in a case in which a 
letter is sent by a manufacturer submitting a pro- 
posal, and before receiving the acceptance (but 
after the letter of ace ance has been mailed by 
the buyer), the manu . curer mails another letter 
withdrawing the propos. 

Recently, I had trouble because I offered, by mail, 
to sell a used machine to one person, and before I 
received the acceptance I sold it to someone else. 
I immediately wrote the first person that I had sold 
the machine, but his letter accepting my offer 
reached me before my letter withdrawing the offer 
to sell the machine was delivered to him. 


Answered by Leo T. Parker, Attorney at Law, 
Cincinnati, Ohio 


The time when a letter is delivered to the ad- 
dressee is unimportant. It is well established that 
a letter is presumed by the law to have reached the 
addressee at the instant it is dropped into a govern- 
ment mail box or delivered to a post office. There- 
fore, if a seller submits a proposal to a buyer, and 
the latter mails a letter accepting the proposal be- 
fore the seller mails a letter withdrawing the offer, 
the seller is bound to make delivery. If he cannot 
or does not make the delivery, the prospective pur- 
chaser may sue and recover damages. Of course, if 
the prospective purchaser does not positively accept 
the original offer in all its details, the acceptance 
is not valid, and the seller may at any time with- 
draw the proposal. 

The important point to remember is that the 
time of mailing a letter is the deciding factor. 
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Roller Conveyors in an Automobile Plant 


A Very Efficient System for Handling and Conveying Automobile 
Parts, Installed in the Graham-Paige Plant at Detroit 


NE of the principal produc- 
tion problems in an auto- 
mobile plant is the method 

of handling parts during manu- 
facture. As a rule, the manufac- 
turer strives for straight-line pro- 
duction as near as possible. In 
the Graham-Paige plant, a con- 
veyor system has been installed to 
facilitate the handling of the cyl- 
inder blocks. 

The first operation—finishing 
the top and bottom, is done on a 
drum type .rotary milling ma- 
chine, the block being lifted from 
the floor and placed on the ma- 
chine by an air hoist. At the end 
of this operation the blocks are 
transferred to a roller conveyor, 
where a slight push suffices to 
place them in position for loading 
the next machine. At the extreme 


left of Fig. 1 is shown a block on 
the conveyor as it comes from the 
first operation. The second block 
has been pushed on the crossed steel bars A bridg- 
ing the space between the conveyor and the bridge 
fixture B. The block is slid directly into the drill- 
ing fixture. ” 

The next operation, that of milling the water- 
jacket side-plate flange, is done on the machine at 
C, which is equipped wi’ °a conveyor fixture, so 
called because it is part. )i‘the conveyor system. 
This fixture has a feeding’ indtion in the same line 
as the conveyor and is equipped ‘with rollers on 


Fig. 


Section of Conveyor, Showing Special Bridge Fixture for Drilling and 


Conveyor Fixture for Milling 


each side of the work-holding section to receive the 
blocks and deliver them to the main conveyor after 
milling. The block is shown in position at the end 
of the milling operation. The fixture rollers on the 
right-hand side are close enough to the last main 
conveyor roller to allow the block to be pushed along 
to the next machine. The fixture is then moved to 
the left until the left-hand fixture rollers are close 
enough to the main section so that another block 
can be transferred. 


From this operation the blocks 


are moved along the main con- 
veyor to two consecutive open-side 
planer type mills that mill the 
manifold surface and the bearing 
cap seats. In both these cases, 
the blocks are tumbled into their 
respective fixtures directly from 
the conveyor. 

In Fig. 2 is shown a section of 
the conveyor running from a 
drum type milling machine in the 
background, and passing in front 
of four radial drilling machines, 
partly concealed by the machine 
in the foreground. Owing to the 
construction of the milling ma- 
chine and the position in which 
the block must be set on the drill- 
ing machines, it is necessary in 
both cases to use hoists for load- 
ing, although the conveyor is used 


Fig. 2. Another Section of Conveyor Shown in Fig. 1, Having a Special Tunnel 
Fixture for Lowering the Cylinder Block to the Cutters 


to bring the blocks into position 
in front of these machines. The 
blocks are pushed along to the 
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Fig. 3. Conveyor Shown at Left Passes Directly through a Large Battery of Multiple Drilling Machines and Returns 
through Another Line of Machines at Right 


special milling machine in the foreground, which 
mills both sides of all main bearings and is equipped 
with a conveyor tunnel fixture A. After clamping 
the block in place, the fixture is fed down to the 
cutters and returned to a position level with the 
conveyor. The block is then withdrawn and pushed 
on the conveyor to the next machine (not shown) 
—a special four-spindle milling machine for mill- 
ing tappet bracket, and oil regulator and gas pump 
pads. 

When the latter operation is completed, the con- 
veyor describes a half circle and continues in the 
reverse direction. In the complete line, reversal is 
made three times, forming four parallel stretches 
of equal length. 

In Fig. 3 are shown two of these stretches, that 
on the left supplying the battery of six multiple- 
spindle drilling machines for boring and reaming 
the valve guide holes and throats. Each of these 
machines is equipped with a tunnel conveyor fixture 
that functions as part of 


leaks and to finish-ream the valve guides and valve 
throats. 

Two parallel sections of conveyors are used for 
the final inspection. These are shown in Fig. 6, a 
bend in the second one connecting it to the produc- 
tion conveyor. After inspection, the blocks are 
picked up by an overhead chain conveyor, which is 
shown with two blocks suspended on the hooks, and 
carried to the motor assembly department, a sec- 
tion of which is also equipped with roller conveyors. 

* * * 


FLYING SCHOOL FOR AIRPLANE FACTORY 
EMPLOYES 


An effective method of instilling a sense of re- 
sponsibility into the minds of department heads 
and other employes has been adopted by the 
Mahoney-Ryan Aircraft Corporation. According 
to Factory and Industrial Management, depart- 
ment heads are required to take flying lessons until 
they have had at least 


the conveyor system. In 
the background are ma- 
chines with special fix- 
tures. A close-up view 
of one of these, a four- 
spindle drilling machine, 
is shown in Fig. 4. 

A small portion of the 
last section of the con- 
veyor system used in ma- 
chining the blocks is 
shown atA in Fig. 5. This 
section serves the line of 
machines seen in the cen- 
ter, passing through a 
washer in the _ back- 
ground and beyond this 
through fixtures similar 
in design to those al- 


one solo hour, while the 
other employes must have 
at least five flying hours 
with an instructor. 

It has been found that 
many of the men who 
previously had shown 
but a slight interest in 
their work are now 
applying much _ greater 
thought and skill to their 
jobs. This attitude, no 
doubt, is brought about 
by the fact that each 
man comes face to face 
with the necessity of 
taking the utmost care 
in airplane construction 
if a high degree of safety 


ready described, to test 
the water jacket for 
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Fig. 4. Close-up View of Conveyor Passing through 
Special Fixture on Inclined Drilling Machine 


in flying is to be main- 
tained. 
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16. Do not mix chips or turnings 
of different materials, sawdust, 
waste paper, or other refuse. 

17. Apprentices are not  per- 
mitted to start any machines dur- 
ing the noon hour without permis- 
sion from the office. 

18. No apprentice is to start 
drilling until his set-up has been 
checked by a foreman, assistant 
foreman, or sub-foreman. 

19. Do not attempt to wipe any 
revolving pieces (regardless of 
how smooth they may appear) 
with a piece of waste or rag. 


* * * 


A LIQUID-PROOF LACQUER 


A material known by the trade 
name “Glyptal” has recently been 
placed on the market by the Gen- 
eral Electric Co., Schenectady, 


Fig. 5. Final Section of Cylinder Block Conveyor 


SHOP RULES FOR APPRENTICES 


The following rules, which are handed to every 
new apprentice in the training school of the Gen- 
eral Electric Co. at Lynn, Mass., may prove of value 
in other shops where apprentices are trained: 

1. Finger rings should be removed while working 
on machines. 

2. Sleeves are to be rolled up while working on 
machines. 

3. Wait until your machine stops before’ remov- 
ing work from centers or chuck. 

4. Do not remove or replace faceplate or chucks 
on the nose of a spindle while it is in motion. 

5. Remove chuck wrench from chuck immediate- 
ly after using. 

6. Do not clean machines that are in motion. 

7. Running in the shop is prohibited at all times. 

8. Refer to charts for information regarding 
shape of screwdriver point and the 


N. Y. This material is a lacquer 
which is particularly suitable for 
sealing the joints in gas mains, for painting struct- 
ural iron, oil tanks, engines, and metal parts of 
ships exposed to oil or vapors, fire hydrants, ship 
hulls, mining machinery and similar equipment 
that requires a sealing and insulating paint. 

The new lacquers have been developed in the 
laboratories of the General Electric Co. and possess 
remarkable resistance to acids, mineral oils, al- 
kalies, and atmospheric conditions. They also ad- 
here tenaciously to any surface, including galvan- 
ized iron and aluminum, and form an effective pro- 
tection against rust. These lacquers are available 
in five colors—red, blue, brown, green, and alu- 
minum. They may be applied by brushing, spray- 
ing or dipping, and dry in about thirty minutes. 
Ten hours is sufficient to produce a completely 
hardened, smooth finish, which is not brittle and 
is easily cleaned. 


placing of straps and packing. 

9. Avoid striking hard metal 
such as files, lathe tools, ete., with 
a hammer or other hard or semi- 
hard articles, thereby avoiding in- 
jury to the eyes. 

10. Do not lift, push or pull 
articles of any weight, such as 
lathe chucks, milling machine 
arbors, faceplates, trucks, etc., 
without proper assistance. 

11. Do not use a file without a 
handle. 

12. Boys having long hair must 
have it cut to a safe length or wear 
a suitable head covering. 

13. Oil your machine 
morning. 

14. Keep your machine and 
bench clean. It is part of your job. 

15. Do not spoil a job for want 


every 


of proper information. Ask your 
foreman. 


Fig. 6. Double Line Conveyor Used for Inspection, and Overhead Chain 
Conveyor for Transferring Blocks to Motor Department 


MACHINERY, August, 1929—933 


lve 
for 
are 
is 
and 
Ors. 


A User Tests Tungsten-Carbide 


Tools 


Results of Actual Shop Tests Conducted to Determine the Suitability of 
Tungsten Carbide for Machining Various Materials 


By F. S. WALTERS 


as a cutting tool have been given wide pub- 

licity. However, some of the information pub- 
lished has been very confusing, and on this account, 
one large manufacturing concern recently con- 
ducted a series of tests to obtain accurate data con- 
cerning the behavior of tungsten carbide in ma- 
chining various materials. 

In these tests it was found that this alloy, in its 
present composition, does not meet the require- 
ments of all machining practice. However, contin- 
uous research work is being conducted in the lab- 
oratories of the manufacturers and users, and it is 
expected that many of the difficulties, such as 
brittleness of the alloy, and tips that become loos- 
ened from the shank, will be overcome with more 
experience in the field of machining practice. 


Ts: possibilities of cemented tungsten carbide 


Tungsten-carbide Tools Give Best Results on Rigid 
Well Lubricated Machines 


Since tungsten-carbide tools can be operated at 
speeds far in excess of high-speed steels, the design 
of the machine tools on which they are used must be 
taken into consideration. Chatter and vibration, 
caused by poor bearing fits in headstocks and in- 
adequate lubrication, are factors that must be elim- 
inated before the maximum benefits of the new alloy 
can be realized. Tailstocks should have as little 
overhang as possible, and great care must be taken 
to keep the dead center properly lubricated. 

At higher speeds, it is also necessary to transmit 
more power, and care must be taken to prevent belt 
slippage and stalling of the machine. It is doubtful 
whether the old type machines have sufficient speed 
and rigidity to permit the maximum benefits that 
can be obtained through the use of this material. 
However, the newer type of machines can be used 
with much better results. 


Special Wheels Required for Grinding 
Tungsten-carbide Tools 


In grinding tungsten-carbide tools, special grind- 
ing wheels are required, and much better results 
will be obtained if users realize the importance of 
this operation. Inasmuch as the grinding of 
tungsten-carbide tools differs from the grinding of 
high-speed steel tools, specially trained operators 
should be assigned to the work. Roughing and fin- 
ishing wheels are generally used for this operation. 
Much better results, however, can be obtained if the 
‘tools are hand-honed afterward. 


Various Materials Successfully Turned 


In general, tungsten carbide has been satisfac- 
tory as a tool material for turning Micarta, Bake- 
lite, and other non-metallic materials. It is also 
satisfactory for turning cast iron, brass, or bronze. 
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In the tests here described, it did not prove satis- 
factory for turning steel when it was necessary to 
take heavy cuts. However, it will machine steel that 
is too hard for high-speed steel or stellite, when 
only light cuts are required. 

Chilled cast-iron castings, which were too hard 
to be machined with high-speed steel or stellite and 
would have had to be scrapped, were readily ma- 
chined with this new alloy. A number of pertinent 
examples are given in the following to show the 
results obtained in machining cast iron, brass, 
bronze, copper, molded compositions, hot-rolled 


steel, axle steel, 3 1/2 per cent nickel steel, and 
marble. 


Higher Production and Reduced Sharpening 
in Machining Brass and Bronze 


On very hard brass bearings, 2 inches in diameter 
by 3 3/4 inches long, with a depth of cut of 5/32 
inch, a feed of 0.029 inch, and a speed of 78 feet 
per minute, it was necessary to regrind the high- 
speed steel tool every 10 pieces. With a tungsten- 
carbide tool, the speed was increased to 136 feet 
per minute, and the remainder of the order, 
amounting to 50 pieces, was finished with the tool 
still in good condition. 

In turning brass bearings, 1 3/4 inches in diam- 
eter by 3 1/8 inches long, with a high-speed steel 
tool, the depth of cut being 1/8 inch, the feed 1/32 
inch, and the speed 125 revolutions per minute, it 
was necessary to regrind the tool every 40 bearings. 
By using a tungsten-carbide tool, the speed was in- 
creased to 400 revolutions per minute and it was 
only necessary to regrind the tool every 800 pieces. 

In turning bronze bushings 2 9/16 inches in 
diameter by 4 1/2 inches long, with a high-speed 
steel tool, the depth of cut being 1/8 inch, the feed 
1/32 inch, and the speed 86 revolutions per minute, 
it was necessary to regrind the tool every 3 pieces. 
With tungsten carbide, the speed was increased to 
400 revolutions per minute, and the tool was re- 
ground every 200 pieces. 

In a Brown & Sharpe automatic screw machine, 
1500 bronze tubes, 3/4 inch long, were turned from 
0.594 to 0.500 inch in diameter at 796 revolutions 
per minute with a high-speed steel tool. At the 
same speed and feed with a tungsten-carbide tool, 
8000 pieces were finished. The tool was then used 
to machine 11,000 pieces of bronze rod, cutting 
them from 5/16 to 1/4 inch diameter by 1 inch long, 
in the same machine and at the same feed and speed. 
At the end of this operation, the tool did not require 
regrinding, and was used in another test, whereas 
the high-speed steel tool required regrinding every 
800 pieces. The total number of these pieces that 
could be turned with the tungsten-carbide tool is 
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unknown, because the quantity on order was in- 
sufficient to obtain a life test. 

In turning copper commutators, conflicting re- 
sults were obtained. For example, commutators 
were turned successfully in one department, and 
unsatisfactorily in another department. These re- 
sults were probably due to different conditions in the 
set-ups, shape of the tools, and the finish required. 


Tool Stands up Well under Intermittent Cuts 
on Cast Iron at High Speed 


In machining cast-iron spiders, 14 inches in 
diameter by 48 inches long, with a tungsten-carbide 
tool, a depth of cut of 1/4 inch, and a feed of 1/16 
inch, 6619 cubic inches of metal was removed at 
100 feet per minute. The tool was then still in fine 
condition, and the cutting speed was successively 
increased to 150, 235, 267, and 275 feet per minute, 
140 cubic inches of metal being removed at each of 
these speeds. Finally, the speed was stepped up to 
400 feet per minute and 122 cubic inches of mate- 
rial removed. 

The spider machined had four equally spaced 
ribs, 4 inches wide, running the total length of the 
piece. At a speed of 400 feet per minute, the tool 
received 660 blows per minute from the rough 
sandy sides of these ribs. 

Ten tools of various brands, including cast alloys, 
were checked in this operation in comparison with 
a tungsten-carbide tool. All these tools were of the 
tipped type and were used until they chipped, 
broke, or burned. The. tungsten-carbide tool cut 
more material than the total amount cut by the 
other ten tools, and after this demonstration, the 
tungsten-carbide tool was still in good condition. 


Marked Lasting Qualities of Tungsten-carbide Tools 


In turning down 3/4-inch long hot-rolled steel 
bushings from 0.500 inch to 0.400 inch diameter on 
a Brown & Sharpe automatic screw machine, a 
high-speed steel tool required regrinding every two 
days. A tungsten-carbide tool was used and cut for 
ten days. 

Tests made with tungsten-carbide tools in rough- 
turning steel axle-shafts, both annealed and heat- 
treated, have shown that the material in its present 
composition is unsuited for taking heavy cuts. The 
constant friction of the chip wears a groove in the 
lip of the tool, and after the groove becomes deep, 
the cutting edge crumbles and breaks away. 

In machining 3 1/2 per cent nickel steel of 
No. 275 Brinell hardness, with a feed of 1/18 inch, 
a depth of cut of 3/8 inch, and a speed of 65 surface 
feet per minute, the best grade of high-speed steel 
failed after 3 minutes. A tungsten-carbide tool, 
after turning 10 minutes, showed no signs of wear. 


Cutting Speed Quadrupled on Bakelite and Materials 
of Similar Composition 


Diamonds have been replaced by tungsten- 
carbide tools for machining Micarta, Bakelite, and 
other molded composition materials in this plant. 
It has been found that a heavier feed can be used 
with a tungsten-carbide tool than with a diamond. 
The cost of a diamond tool is $125, as against $8 
for a tungsten-carbide tool. The tungsten-carbide 


tip is held firmer than a diamond, and there is not 


the same likelihood of loss due to the diamond be- 
coming loosened. Another advantage possessed by 
a tungsten-carbide tool, as compared with a dia- 
mond, is that a cutting face can be readily obtained 
and regrinding of the tool easily accomplished. 

On a difficult job consisting of cutting a groove 
1/16 inch wide by 1/16 inch deep in the inside of a 
small molded-composition meter case at a speed of 
60 feet per minute, a high-speed tool had to be re- 
ground every piece. By using a tungsten-carbide 
tool, the surface speed was increased to 250 feet 
per minute. After finishing 150 pieces, the tungsten- 
carbide tool was in perfect condition. 


Tungsten Carbide Resists Abrasive Action of Marble 


The ability of tungsten carbide to withstand 
abrasive action was clearly demonstrated in turn- 
ing a 2-inch square piece of marble 12 inches long. 
At 100 feet per minute, a high-speed steel tool 
turned off the corners to a depth of 1/8 inch for a 
length of 1/2 inch. With a tungsten-carbide tool, 
the speed was increased to 200 feet per minute and 
finally to 400 feet, the marble being turned to 1 3/4 
inches round, using a 1/32 inch feed. The tool 
showed no signs of wear. 

Tungsten carbide will play an important part in 
machining various materials, and as improvements 
in the alloy take place and machine tools are ad- 
apted to it, greater results may be expected. 


* * * 


THE A.S.M.E. IRON AND STEEL DIVISION 
TO MEET IN CLEVELAND 


The Iron and Steel Division of the American 
Society of Mechanical Engineers will hold its an- 
nual fall meeting in Cleveland, Ohio, during the 
week beginning September 9, in conjunction with 
the National Metal Congress and the National 
Metal Exposition to be held in the Public Audi- 
torium at that time. The papers to be presented 
at the Iron and Steel Division meeting deal with 
automatic are-welding of thin sheets, welding of 
boiler tubes, non-destructive tests of welds, alloy 
steels in iron and steel mill equipment, blast fur- 
nace design and practice, ore handling, oil-electric 
locomotives in steel mill transportation, drives for 
mill table rollers, heat distribution in combustion 
furnaces, advantages of producer gas as a fuel, 
and powdered coal cupolas. 


* * * 


AN ENTIRELY GAS-WELDED BUILDING 


A building 75 by 260 feet and 42 feet 5 inches to 
the lower chord of trusses, built for the Union Car- 
bide Co’s. new research laboratory at Niagara 
Falls, N. Y., is entirely gas-welded. The building 
has thirteen bays, and a full-span, 10-ton traveling 
crane will run the entire length. Two hundred 
ninety-seven tons of structural steel are required, 
and the total amount of welding is as follows: 2500 
feet of 3/8-inch fillet welds, 335 feet of 5 8-inch 
fillet welds, 70 feet of 3/8-inch open butt welds, 
and 35 feet of 5/8-inch single vee butt welds. This 
building is the first of a series of oxy-acetylene 
welded buildings in contemplation for construction 
under the direction of the Linde Air Products Co. 
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Planing and Milling Machine of Huge Size 


An Electrically Controlled Motor-operated Combination Planing and Milling 
Machine Built for Machining Large Turbine Cases and Similar Work 


By S. WEIL, Chief Engineer, Schiess-Defries, A. G., Dusseldorf, Germany 


and milling machine shown in the accompany- 

ing illustration has five tool-heads arranged 

to facilitate the machining of large turbine cas- 

ings without resetting the work. Two milling heads 

and two planing heads are mounted on the cross- 

rail. The remaining head, which is used for plan- 
ing, is mounted on the right-hand upright. 

This machine is electrically controlled, and was 

built by Schiess-Defries, A. G., Dusseldorf, Ger- 


Te exceptionally large combination planing 


are provided ranging from 0.02 to 4 inches for the 
horizontal feed, and from 0.01 to 2 inches for the 
vertical and inclined feeding movements of the 
planing heads on the cross-rail. 

The feeds for the planing head on the upright 
may be varied from 0.016 to 3.2 inches for the 
vertical feed and from 0.008 to 1.7 inches, for the 
horizontal feed. The motors that govern the feed- 
ing movements are automatically started at a point 
near the end of the return stroke and automati- 


A Very Large Combined Planing and Milling Machine of German Design, Having a Clear Height Under the Milling 
Heads of 12 Feet and Occupying a Floor Space of 50 by 62 Feet 


many, for Brown Boveri & Co., Baden, Switzer- 
land, who supplied the complete electrical equip- 
ment. The clear height below the milling heads 
is a little over 12 feet, and the total height of the 
machine is 27 feet. A floor space of 62 by 50 feet 
is required. 

The massive table is over 31 feet long and more 
than 12 feet in width, It is carried on four ways 
and driven by a 70- to 130-horsepower direct-cur- 
rent, variable-speed motor having a range of speeds 
from 350 to 1400 revolutions per minute. Cutting 
speeds range from 23 to 59 feet per minute, and 
rapid return speeds of from 59 to 99 feet per min- 
ute are available. 

Separate and individual motors of small size fur- 
nish the feeding and rapid traversing movements 
of the three planing heads. Twenty different feeds 
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cally stop at the completion of the feeding move- 
ments. Small electric motors are also provided for 
raising the tools out of contact with the work dur- 
ing the return stroke. 

The two milling heads have spindles 7 inches in 
diameter. Each spindle is driven by a 20-horse- 
power motor having a variable speed ranging from 
780 to 1560 revolutions per minute, while the cutter 
speed can be adjusted between 5 and 125 revolu- 
tions per minute. The feed of the milling heads 
along the cross-rail ranges from 5/16 inch to 11 
inches per minute. The vertical feed may be hand- 
or power-operated. Maultiple-tool cutter-heads up 
to 23 5/8 inches in diameter can be employed. The 
table is provided with an automatic feed for longi- 
tudinal milling, which is operated by a lead-screw 
mounted in the bed plate. 
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DATA SHEETS 159 and 160 


CHART FOR LAYING OUT ARCS OF CIRCLES HAVING LARGE RADII 
& This chart is for drawing arcs of circles of long radii _ the chart, locate the vertical line for a radius of 50 
0.554 when the centers are located beyond the surface of the inches, and follow this line upward to the point where 
; te drawing-board. it intersects the curve A for a 2-inch chord. From this 
2 Example—TYo draw an arc having a radius of 50 point, follow the horizontal line to the left, and read off 
ae inches: Draw a straight line LM at right angles to the the height 0.01 inch, which is the height A for the 
0.50 center line R of the required arc, and erect lines per- _. 2-inch chord. In a similar manner, the height B for a 
pendicular to LM at distances of 1, 2, 8, 4, 5; and 6 4-inch chord is found to be 0,04 inch. The heights for 
inches on both sides of center line R. At the bottom of the remaining chords are found in the same way. 
w 
0.45 
4 F 
Z 0.40 Ve 
Zz 
3 
“ 
+ 0.25 22, < al 
< </ 
METHOD OF LAYING OUT ARG — TO SHOW 
0.20 DETAILS CLEARLY, DIAGRAM ABOVE 3 
= D I$ NOT DRAWN To SCALE 2 
tad ey = 
15 
0.1 Op, 
0 G pond 
10 = 
FORD = == 
0.05 
= +2 CHORD tT 
30 40 50 60 7 80 90 100 IW 120 130 140 i50 160 170 #180 190 
RADIUS OF ARC TO BE DRAWN, IN INCHES 
MACHINERY’S Data Sheet No. 159, New Series, August, 1929 Contributed by Walter F. Hawley 


REVOLUTIONS PER MINUTE FOR VARIOUS CUTTING SPEEDS—-LARGE DIAMETERS* 


Cutting Spéed, Feet per Minute 

10 80 35 40 45 50 55 60 80 90 100 125 

Revolutions per Minute 

72 131.9 |. 143 |-16.7 [194 | 23.9 | 28.7 | 384 | 38.2) 43.0 47.8 | 59.8 | 71.7 

45 | 67 | 102 | 135 | 15.7 | 18.0 | 20.2 | 22.5 | 24.7 | 27.0 | 31.4 | 36.0 | 40.4 | 45.0 | 56.2 | 67.4 

42 | | 108) 12.7: | 14.9 | 17.0 | 19.1} 22.2 28.8 | 25.5 | 29.7 | 38.9 | 38.2 | 42.4 | 53.0 | 63.7 |x 

| 04/2) 60 10.0 |-12.0.] 14.1] 16.1 | 18.1 | 204 | 22.1 | 24.1 | 284 | 32.2 | 36.2 | 40.2 | 50.2 | 60.4 [> 

88. | 6% 76 95 | 16.3 | 17.2 | 192 [210 | 22.9 | 26.7 | 30.5 | 34.4 | 38.2 | 47.7 | 57.2 
36 | 7.0 | 82 | 104 | 12:2 1.189 | 15.6} 17:4 (49:1 | 20.8 | 24.3] 27.8°| 31.3 | 34.8 | 43.5 | 52.2 d 
121 32 48 | 80) 96 111.2 | 12.7 | 143) 15.9: 175 | 19.1 | 22.2 26.4 | 28.7} 31.8 | 39.8 | 47.7 
44 79 88) 10:3 | 11.7 | 18.2 1.14.7 | 16.2 | 17.6 | 20.6 | 235 | 26.4 | 29.4 | 36.7 | 44.1 | 3 
44 | 82) 9.6 | 10.9 13.6) 15.0 |.164 | 19.1 | 21.8 | 24.6 | 27.3 | 34.2 | 41.0 
25 | GE 89 | 102 | 187 | 14.0! 15.3-|-17.8 | 204 | 22.9 | 25.5 | 31.9 | 38.2 12 
6 | 48 | 60 | 7.2) 84 | 11074 119) 181 | 143 | 167 | 194 | 215 | 239 | 29.9 | 35.8 2 
7.9) 90 | 101) 112) 928 | 15.7 | 18.0 | 20.2 | 22.5 | 28.1 | 33.7 

$2) G4 | 7.4) 206 12.74 14.8] 17.0} 19.4 | 21.2 | 265 | 31.8 18 

20 301 40 | 50) 70) 80 90 | 1007110 12.0 | 140 | 16.1 | 18.4 | 201 | 25.1 | 30.2 

29-) 48 | | 6.7) | 11.4 | 13.3 | 15.3 | 17.2 | 19.1 | 23.9 | 28.6 

17 207) 69.) 61} 69 9.6 | 10.4 189° | 18.6 | 17.4 | 21.7 | 26.1 | 2 

247 £0) 48) 566) 641 72) 804 88 9.6 | 121 |.12.7 14.3] 15.9 | 19.9 | 23.9 

OF 41 | 48 | 15 | 8.2] 9.6 4.209} 42.3 | 13.7 | 17.1 | 20.5 

7-19 88 7.0 7.6) 89.) 102 | 115 | 12.7 | 15.9 | 19.1 

17.) 28 39.) 45 1501566.) 62) 67} 79 | 9.0-) 10.2 | 11.3 | 14.0 | 16.8 
18) 37.) 1 64 741° 85 | 96 | 10.6 | 13.3.| 15.9 
115 80). 85) 40 | 65 | 7.6.1 801 9.1 | 10.0 | 12.6 | 15.1 


*Tables for diameters from 1/4 to 8 inches are given in the Seventh Revised Edition of MAcnrInery’s 


‘MACHINERY’S Data Sheet No. 160, New Series, August, 1929 


HANDBOOK, pages 864 and 865. 
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Bending Die for Radio Tube Wires : 


Construction of a Combination Die for Bending and Trimming 
the Wires in the Glass Bases of Radio Tubes 


By JOSEPH S. PECKER, Consulting Engineer, Philadelphia, Pa. 


view of the lower die, which performs 
the bending and trimming operations. 
The view at the top of Fig. 3 is a 
cross-section on the line B-B through 
the front elevation of the upper die. 
A cross-section view on the line 
C-C, Fig. 3, is shown in Fig. 4. 
The view at A, Fig. 5, shows a 
partial assembly of a unit of the 
upper die. The views B, C, and D 
show additional details of the various 
parts of the die. 


Prong- or Wire-bending Operation 


In performing the bending and 
trimming operations, the glass tube 
is placed in the gage H, as indicated 
in Fig. 4. The front end of the tube 
is located against the face J of the 
stop, shown in view E, Fig. 5. The 
unit shown at A is free to float in the 

Fig. |. Glass Base of Radio Tube, Showing Wire Elements before upper die member, and is retained in 
and after Bending its outermost position by means of 
HE unique type of die described in the fol- the spring K, Fig. 3, and by set-screw L, which 
lowing is used in forming and trimming the _ slides in the slot M shown in view A, Fig. 5. 
wire element prongs 
of radio tubes. In the view 
to the left, Fig. 1, is shown 
the glass base of one of the 
tubes with the three ele- 
ment wires, A, B, and C, in 
place, as they appear when 
the assembly comes from 
the mold in which the glass 
base is formed. The wires 
vary in length and are re- 
quired to be trimmed to ex- 
act dimensions. The center 
wire B remains in the same 
vertical plane, but is bent 
upward as shown at D. 

The wire C is given a 
double formation, as shown 
at E in the side and end 
views. The wire A is form- 
ed in two planes, as shown 
at F, and the end is then 
turned at right angles to 
the tube, as indicated at G. 


tions. However, one die 

was finally developed which (|) @ 

Performed both the form- : 


ing and the trimming in 
one operation. 


In F ig. 2 is shown a plan fF ig. 2, Cross-section A-A of Fig. 3, Showing Die in which Radio Tube Wires are Bent 
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Secured in the upper die is the shear blade N, 
Fig. 3, and the double shear blade O. As the upper 
die member descends, the forming blades P and Q 
pass between the glass tubes F, and E,, and the 
prongs F and E, bending the latter to the shapes 
indicated at R and S, Fig. 2, and at T, Fig. 4. 


Action of Trimming Punches 


The forming tool U, shown in view A, Fig. 5, 
comes into position after the bending dies have 
operated, and acts as the die for the finger-punch 
shown in view B, Fig. 5, which receives an upward 
motion through the engagement of the projection V 
with the slide W, Fig. 2. The necessary movement 
is imparted to slide W by the finger-punch X, Fig. 3, 
which is fastened to the upper die member. 

When the forming operation is completed, the 
continued downward movement of the punch mem- 
ber causes the spring K, Fig. 3, to be compressed 
and the shear blades N and O to descend and trim 
the ends of the wires. The slide W serves as a 
former for bending the wire F, Fig. 1, around the 
lower forming die, as indicated at R, Fig. 2. The 
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Fig. 3. Punch and Die for Bending Radio Tube 


Wire Elements 
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GLASS TUGE 


Fig. 4. Cross-section C-C, Fig. 3 


recess in the forming die in which the end of the 
wire is formed may be seen at J in the view D, 
Fig. 5. 

When the cam surface of finger X, Fig. 3, has 
reached its “dwell” surface, the shearing action 
takes place, and the bent wire E, Fig. 1, is trimmed 
on the face Y, view D, Fig. 5, while the wire B, 
Fig. 1, is trimmed on the face Z, Fig. 5, and the 
wire A, Fig. 1, on the left-hand face of the forming 
member 7, Fig. 5. 

The pocket a in the lower die, view D, is provided 
to receive the finger-punch shown in view B. The 
pockets b and ¢ are provided to permit fingers P 
and Q (view A) to enter the cutting dies. The 
recesses d and e are to receive the glass tubes. The 
cut-out f is provided to receive the bead on the 
glass tube. The walls g and h are for the forming 
of the wires. 

The view C, Fig. 5, which shows the slide W, 
Fig. 3, requires hardly any further explanation, 
except that 7 is the cam slot that operates the punch 
shown in view B, Fig. 5. At k is the forming nose 
for the wire A, Fig. 1. The pin L, view C, Fig. 5, 
reacts against the spring m, Figs. 3 and 4. Spring 
m is contained within the casing p, Fig. 4. In de- 


signing the die described, provision was made for 
replacing all parts subject to wear or breakage. 
Care was also taken to design the die members in 
such a manner that the trimmed ends of the wire 
could be readily removed. 
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A NEW TUNGSTEN-CARBIDE TOOL 


The Haynes Stellite Co., 30 E. 42nd St., New 
York City, has announced that a new cutting tool 
material of the tungsten-carbide type will soon be 
placed on the market under the name “Haystellite.” 
This alloy was introduced a short time ago for use 
as a diamond substitute on oil-well bits and for 
drawing dies, and has been extremely successful 
for these applications. A modification of the orig- 
inal alloy has been found to be valuable as a cutting 
metal, and laboratory and shop tests, the latter in 
a few of the largest production shops in the coun- 
try, have been in progress for several months. 

‘“Haystellite” is different from most of the tung- 
sten-carbide tools at present on the market in that 
it is a cast alloy; however, the new material is not 


DISTRIBUTION OF MACHINERY EXPORTS 


It is of interest to note that the United Kingdom, 
Canada, and Germany are our largest customers 
for metal-working machinery. The exports to these 
three countries total more than one-half of the en- 
tire exports of metal-working machinery from the 
United States. In 1927, the last year for which 
complete statistics are available, the United King- 
dom took 22.5 per cent; Canada, 18 per cent; and 
Germany, 12.5 per cent of these exports. Next 
came France with 8.6 per cent, Japan with approx- 
imately 5 per cent, and Russia, with approximately 
4 per cent. The exports to Australia amounted to 
5.5 per cent, and to Italy, 2.3 per cent of the total. 
These eight countries absorb 77 per cent of all the 
metal-working machinery exported. 
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Fig. 5. Details of Upper Member of Die Shown in Figs. 3 and 4 


stellite, but differs radically from the latter in 
composition. 

The alloy, in so far as cutting tools are concerned, 
is in the final development stage; the final tests and 
the manufacture of an initial stock of standard 
tools will be completed so that tools may be placed 
on the market some time during the latter part of 
this year. At the present time, the manufacturer 
is not in a position to furnish sample tools, but 
expects to be able to do so in the near future. 


* * * 


An air-operated device for shifting locomotives 
has been put into use in the Chicago, Burlington & 
Quincy Railroad Co’s. shops. Previously a switch- 
ing engine was used for this purpose, but now, with 
the aid of an overhead crane for moving the device 
from place to place, the heaviest locomotive can be 
moved 20 feet in 1 1/2 minutes, and it is claimed 
that one shop day is saved for every locomotive 
overhauled. 


The South American market in this field has 
probably been somewhat overestimated. All the 
South American countries, Mexico, and Central 
America, taken together, absorb less than 9 per 
cent of the total exports. As the exports as a whole 
amounted to only 15 per cent of the total produc- 
tion, it is evident that the South American, Mex- 
ican, and Central American markets absorb only 
1.3 per cent of the total production of metal-work- 
ing machinery in the United States. Like all other 
foreign markets, it should be taken care of and 
cultivated, but, in comparison with all the markets 
for machine tools, domestic and foreign, it is not to 
be considered as one of the more important outlets 
for metal-working machinery. 


* * 


Although water power and oil are of great im- 
portance as a means of generating power, three- 
fourths of the world’s generated power is produced 
by coal. 
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LUBRICATION OF HIGH-SPEED GEARING 


In a paper read before the Engineers Society of 
Western Pennsylvania, E. N. Twogood of the Gen- 
eral Electric Co., Lynn, Mass., pointed out the need 
for adequate lubrication of high-speed gearing. 
For long life and satisfactory operation, an oil film 
must be kept continuously on the gear teeth. The 
bearings must also be kept well oiled to prevent 
excessive wear, which would cause poor tooth con- 
tact and noisy operation. In high-speed gearing, 
the teeth must not run in oil, as this would cause 
excessive heating due to the high rotation of the 
gear in the oil, and the efficiency of the gears 
would be lowered. 

It is difficult to keep oil on the teeth of high-speed 
gears because of the centrifugal force. The gen- 
eral practice, therefore, is to devise some method 
of putting the oil on the teeth just before they 
mesh and, in this way, the gear tooth carries the 
oil to the bottom of the working face of the pinion 
tooth, and the pinion tooth carries the oil to the 
bottom of the tooth surface of the gear. Thus both 
surfaces are well lubricated. 

There are many methods of supplying oil to the 
meshing teeth. One very good way is by the spoon 
oil nozzle, which directs a thin wide film into the 
meshing teeth with the minimum quantity of oil. 
In this way, very good lubrication is obtained with 
about one-half gallon of oil per minute for each 
inch of gear face. The bearings, of course, require 
_ the proper amount of oil to carry away the heat 
generated, depending upon the size of the journals 
and the speeds, this requirement being from 0.05 
to 0.08 gallon per minute per square inch of pro- 
jected area. For successful operation, experience 
shows that for high-speed gears, both the meshing 
teeth and the bearings should be force-lubricated, 
the oil being furnished either by a pump driven 
from one of the gear shafts or by a pump driven 
from the driving or driven elements. 


A WELL DESIGNED EXHAUST SYSTEM 


In many plants where heavy grinding machines 
—such as the spindle jack, the disk grinder, and 
the swing grinder—are in use, the abrasive and 
metal dust in the air is both a serious health hazard 
to the employes and the cause of undue wear on 
expensive tool equipment. In such plants, an ade- 
quate dust-collecting system should be installed. 
Data prepared by the State Boards of Hygiene 
show that the presence of abrasive materials in the 
air greatly shortens life. 

In former years, workmen were always avail- 
able who would accept a job without regard to 
working conditions, but now the plant that does 
not make its shops as sanitary as possible—if not 
attractive—must expect a high labor turnover. In 
other words, workmen will be more contented and 
the production will increase when the atmosphere 
is kept clean and free from harmful dust and gases. 

To be really of value, a dust-collecting installa- 
tion should be so designed that it will carry the 
material to a point where it cannot possibly cause 
harm. It should also be so planned as to take ad- 
vantage of every opportunity for the saving of 
power. The desired result should be obtained with- 
out interfering with the operation of the machines. 
Generally, this means that the hoods for collecting 
the dust at the point of origin must be designed 
especially for the machines on which they are in- 
stalled. 

An installation at the plant of the Fedders Mfg. 
Co., Buffalo, N. Y., which is a good example of an 
efficient abrasive dust-collecting system for buffing 
wheels, is shown in Fig. 1. In this illustration, the 
hoods are shown with the side plates A folded back 
to permit the removal of the wheels. Incidentally, 
it might be mentioned that in this installation the 
grinding or buffing wheels exert a centrifugal force 
which tends to throw the dust a considerable dis- 
tance. Consequently, the hood for each machine 


Fig. |. Line of Buffing Machines with Side Plates of Exhaust System Folded back to Permit Removal 
or Replacement of Wheels 
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Fig. 2. Example of Properly Installed Exhaust Piping for Removing Metal Dust 


is so designed as to make use of this force to carry 
the dust several feet into the ducts before any suc- 
tion is required, an arrangement that means a con- 
siderable saving of power. 

In Fig. 2 are shown the exhaust leads for the 
removal of metal dust in the machine room of the 
King Mfg. Co., Buffalo, N. Y. This is another illus- 
tration of efficient equipment which cuts down the 
health hazard and lessens the wear on tools and 
equipment. H. L. KAUFFMAN 

* * * 


MACHINERY EXPORTS IN MAY 


The industrial machinery exports from the 
United States during May, the latest month for 
which complete statistics are available, totaled 
$20,887,000. The exports for the five months 
ending May 31, 1929 totaled over $110,000,000, as 
compared with $84,000,000 for the corresponding 
period last year. 

Of the exports during May, 1929, metal-working 
machinery represented a value of nearly $3,000,- 
000, as compared with $2,550,000 for the corre- 
sponding month last year. During the first five 
months of 1929, metal-working machinery to a 
value of $17,225,000 has been exported, as com- 
pared with $12,250,000 last year, an increase of 
about 40 per cent. 


* * % 


The increasing use of oil-electric locomotives is 
evidenced by the fact that the Illinois Central 
Railroad Co. has recently ordered five 600-horse- 
power locomotives of this type from the Ingersoll- 
Rand Co., New York City, and the General Electric 
Co., Schenectady, N. Y. 


RECENT DEVELOPMENTS IN AIR 
TRANSPORTATION 


The rapid growth of the air transportation in- 
dustry was well illustrated in a paper read by P. G. 
Johnson, president of the Boeing Airplane Co., the 
Boeing Air Transport, Inc., and the Pacific Air 
Transport, at the meeting of the American Society 
of Mechanical Engineers at Salt Lake City, Utah. 
Mr. Johnson pointed out that there are 21,000 miles 
of established airways and 1600 airports in the 
United States. 

As an index of how suddenly the airplane indus- 
try has come into being, he gave the following fig- 
ures on production of planes in the United States: 
1919, 622 planes; 1921, 302 planes; 1923, 587 
planes; 1925, 789 planes; 1926, 1186 planes; 1927, 
1962 planes; 1928, 4000 planes; and for 1929 an 
estimated production of 12,000 planes. The pro- 
duction in the early years was largely military, 
and in 1921 practically every plane sold was for 
Army or Navy use. 

Other figures show the recent trends in commer- 
cial aviation and point to the future. The air mail 
carried in 1928 was 2.37 times that transported in 
1927, and more striking still was the transporta- 
tion of practically twice as much mail in the last 
five months of 1928 as during the first seven months 
of the year. Planes in commercial use over sched- 
uled routes numbered 128 in 1927 and 227 in 1928, 
while the total of civil planes increased from 3731 
in 1927 to 7800 in 1928. 


The average charge, in the United States, for air 
travel is 11 cents a mile, according to a compilation 
made by the traffic department of the Boeing 
system. 
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ELECTRIC OVENS FOR DRYING LACQUER 
By RUSSELL J. WALDO 


Lacquer is now used on every conceivable product 
ranging from automobile bodies down to the small- 
est articles. Its adoption as a regular finish in 
scores of industries has aroused considerable in- 
terest in the methods by which it can be applied 
and dried. This demand has encouraged manu- 
facturers to experiment with and engage in the 
development of equipment for applying and drying 
the lacquer in the shortest possible time and at a 
minimum cost. 

Early experiments showed that the old type of 
fuel-heated ovens used for japanning would not 
handle the new lacquer drying work with sufficient 
rapidity to meet the requirements of the auto- 
mobile and electrical manufacturing industries. 
Some of the manufacturers in these fields, in an 
endeavor to find a furnace of suitable design, se- 
lected the newly developed, low-temperature, elec- 
trically heated ovens as a solution to the problem. 


Requirements for Lacquer Drying 


The first step in adapting the electrical’ furnaces 
for lacquer drying was to determine the tempera- 
ture that would complete the baking process in the 
shortest possible time consistent with thorough 
seasoning. This must, of course, be accomplished 
without detriment to the appearance of the finish. 

For this work, it is necessary to have a heat that 
will evaporate the solvents and oxidize the oils and 
gums. A ventilating system designed to carry off 
the vapors and to furnish oxygen for setting the 
oils and gums is also a necessity. The highly in- 
flammable nature of the vapors makes their re- 
moval a factor that must not be overlooked. 

The maintenance of a uniform temperature in 
all parts of the furnace gave considerable trouble 
at first. Under such conditions, a uniform finish 
could not be obtained. Another problem was to 
exclude from the furnace all foreign particles that 
might cause blemishes. These difficulties, however, 
have now been satisfactorily overcome. 


Best Results from Using Only One Lacquer 


Although the application of lacquer has not yet 
passed the experimental stage, it has been quite 
definitely established that the best results are ob- 
tained by selecting one brand of lacquer and con- 
tinuing to use it. There are as many problems to 
be solved in applying lacquer as there are brands. 
A certain amount of experimenting must be done 
with each before the best results can be obtained. 
Although it was first thought that atmospheric con- 
ditions and ventilation seemed to have little effect 
on the lacquer, it has been proved that these two 
factors play an important part in the quality of 
the finish. 


Types of Ovens Available 


The smaller type of industrial electrical oven is 
now available in various sizes having openings 
ranging from 1 foot square by 16 inches deep to 
about 5 feet square by 3 feet deep. The thickness 
of the heat insulating material ranges from 1 inch 
to 3 inches, and the number of heating units varies 
from 1 to 8. Within this range even the smaller 
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manufacturing concerns can generally find an oven 
adapted to their requirements. 

Ovens of this type are designed especially for 
operations such as tempering, drying, and baking, 
where the temperature need not exceed 700 degrees. 
The insulation is firmly compressed between two 
walls of rust-resisting sheet iron. The heating 
elements of the oven are of a standard type and 
are carefully screened. They are generally placed 
in the bottom of the oven. 

The controlling apparatus is conveniently located 
on the side of the oven. In the smaller sizes, the 
heat control is obtained by three snap switches. 
For the larger sizes, automatic control is obtained 
by means of a thermostat which operates either a 
motor-control switch or a control panel, depending 
upon the number of heaters installed. The smaller 
size furnaces are provided with shelves, whilé the 
larger sizes are equipped with angle-iron racks 
which support either shelves or rods. 


Method of Ventilating Ovens 


Ventilation of electric ovens is secured through 
a vent pipe in the roof, which is controlled by a 
damper. This pipe is extended to the outside of 
the building, making the drying room practically 
free from lacquer odors. When natural ventilation 
is insufficient, an electric fan is employed. 

Considerable experimenting is sometimes re- 
quired in adjusting the ventilating system so that 
the lacquer is properly dried. In many cases, the 
gases evolved in lacquer baking can be more readily 
removed from a point near the floor line than from 
the roof of the oven. Explosions such as might 
occur as a result of the accumulation of gas in the 
bottom of the oven are avoided by using the floor- 
line ventilating method. 

The time required for baking lacquer is also con- 
siderably reduced through the use of floor ventila- 
tion. The time, as given by several manufacturers, 
varies from one-quarter to one-third of that re- 
quired with the roof type of ventilating system. 
The more uniform distribution of heat obtained by 
removing the gases from a point near the floor also 
gives a more Satisfactory finish. 

While no definite rule can be given concerning 
the number of times the air should be changed 
during the baking operation, this should be done 
from seven to twenty-five times, depending upon 
the consistency of the lacquer and the temperature 
at which it is being baked. This is one of the fac- 
tors that must be determined by experiment. 

The color of the lacquer determines to a consid- 
erable extent the method of baking. Unless white 
lacquer is baked at a low temperature—close to 150 
degrees or under—it will turn a yellowish color. 
This slow heat makes it necessary to bake the lac- 
quer for a period of four hours in some cases. In 
baking black lacquer, a hot oven, having a tempera- 
ture of about 500 degrees, is required, and the bak- 
ing time ranges from approximately one-half to 
three-quarters of an hour. 

Unless the oven is properly insulated, the loss 
of heat through radiation will make it difficult to 
maintain an even temperature. Ovens having thin 
insulating walls or walls of inferior insulating 
material will not give satisfactory results. 
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Monoplane with which Collyer and Mears 
Encircled the Globe in Twenty-three Days 


Heat-Treating Alloy Steel Airplane Parts 


The Exacting Conditions of Airplane Service Demand the Best Steels 
Heat-treated to Carefully Predetermined Temperatures 


By C. B. PHILLIPS, Vice-president, The Surface Combustion Co. 


of heat-treating them to bring out the desired 

physical characteristics has been one of the 
greatest aids in the advancement of aviation. 
Stronger and lighter construction, both in the plane 
itself and in the engine, are goals sought by all air- 
plane designers, and it is in furthering the attain- 
ment of these goals that the metallurgist gives in- 
valuable service. The present article describes the 
heat-treatment of various parts used in the con- 
struction of airplanes by the Fairchild Airplane 
Mfg. Corporation, Farmingdale, Long Island, N. Y. 
This concern has recently built a factory that in- 
cludes a completely equipped metallurgical depart- 
ment. 

Readers of MACHINERY will remember that 
it was a Fairchild airplane that took Collyer and 
Mears around the world in twenty-three days, and 
that a plane of the same make first reached the 
Stranded fliers of the Bremen on Greenely Island, 
Labrador. Byrd, in preliminary explorations of the 
territory around the South Pole, also used a Fair- 
child plane. 

In addition to single-engine cabin monoplanes, 
the concern builds engines, flying boats, and pon- 
toons. Its latest type of engine is the “Genet,” 
which is of English design, manufactured under 
American rights. This engine is of the radial air- 
cooled type, and has a rating of 80 horsepower. 


Te development of alloy steels and methods 


Chrome-molybdenum Steel Used for Fuselage Tubes 
and Welded Fittings 


More than ten different alloy steels go into the 
manufacture of the planes and engines made by 
this company, and most of them are heat-treated to 
produce the greatest strength, toughness, etc. Tub- 
ing for the fuselage, as well as welded fittings, is 
made of a chrome-molybdenum steel having the fol- 
lowing analysis: Carbon, 0.25 to 0.35 per cent; 
manganese, 0.40 to 0.70 per cent; phosphorus, 
0.040 per cent maximum; sulphur, 0.045 per cent 
maximum; chromium, 0.80 to 1.10 per cent; and 
molybdenum, 0.15 to 0.25 per cent. 

This alloy is used because its strength is least 
affected in welding parts together. The heat-treat- 
ment used consists of heating to between 1550 and 
1650 degrees F., quenching in oil and then temper- 
ing to approximately 1000 degrees F. 


Low-carbon Steel Employed for Fittings Brazed 
to Parts 


Fittings that are to be brazed with a gas. torch, 
instead of welded, are made from a low-carbon 
steel, the analysis of which is as follows: Carbon, 
0.20 to 0.30 per cent; manganese, 0.50 to 0.80 per 
cent; sulphur, 0.045 per cent maximum; and phos- 
phorus, 0.05 per cent maximum. The heat-treat- 
ment given this steel is the same as that used with 
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the chrome-molybdenum steel mentioned, except 
that the hardening temperature is 25 degrees 
higher. 


Bolts and Other Small Parts are Made from 
Nickel Steel 


Bolts, taper pins, and small machined parts are 
made of a nickel steel of the following analysis: 
Carbon, 0.25 to 0.385 per cent; manganese, 0.50 to 
0.80 per cent; phosphorus, 0.04 per cent maximum; 
sulphur, 0.045 per cent maximum; and nickel, 3.25 
to 3.75 per cent. As the parts mentioned are mainly 
produced from bar stock, the only heat-treatment 
necessary is to heat them to between 1450 and 1500 
degrees F., quench in water and temper to from 


the boxes. They are then reheated to between 1400 
and 1450 degrees F., quenched in oil, and tempered 
at from 250 to 500 degrees F., as required. 
Forgings and fittings machined from bar stock, 
such as wing hinges, strut links, strut sockets and 
ball ends, which require greater strength and tough- 
ness than are obtainable with plain carbon steel, 
are made from a chrome-nickel steel similar in 


analysis to the one just described, except that it 


contains somewhat more carbon and manganese, 
As the grain structure of forgings is less uniform 
than that of bar stock in most cases, the former 
must be normalized by heating to from 1625 to 
1725 degrees F. The heat-treatment for both forg- 
ings and bar stock products made from this alloy, 


General View of Heat-treating Department in a Modern Airplane Manufacturing Plant 


900 to 1050 degrees F. The hardening gives a 
tensile strength somewhat over 150,000 pounds per 
square inch and a yield point in excess of 125,000 
pounds per square inch, but these properties drop 
with the tempering. 


Chrome-nickel Steel Used for Parts to be 
Casehardened, Forgings, and Fittings 


Casehardened parts such as piston-pins, cam 
follower tappets, and valve cams are made from a 
chrome-nickel steel having an analysis of: Carbon, 
0.10 to 0.20 per cent; manganese, 0.30 to 0.60 per 
cent; phosphorus, 0.04 per cent maximum; sulphur, 
0.045 per cent maximum; nickel, 1.00 to 1.50 per 
cent; and chromium, 0.45 to 0.75 per cent. 

With a view to obtaining maximum hardness of 
the case and maximum refinement of both the case 
and the core, together with minimum distortion, 
the parts are first carburized at from 1625 to 1675 
degrees F., after which they are allowed to cool in 
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exclusive of normalizing the forgings, consists of 
heating the parts to from 1475 to 1525 degrees F., 
quenching in oil, and tempering to between 950 
and 1000 degrees F. 


Chrome-vanadium Alloys Used for Crankshafts, 
Connecting-rods and Other Parts 


Studs, engine rocker-arm forgings, crankshafts, 
connecting-rods, and similar parts are made from 
a chrome-vanadium steel, as such parts require 
great strength, toughness, and resistance to fatigue. 
The steel used for these parts consists of Carbon, 
0.30 to 0.40 per cent; manganese, 0.50 to 0.80 per 
cent; phosphorus, 0.04 per cent maximum; sulphur, 
0.04 per cent maximum; chromium, 0.80 to 1.10 
per cent; and vanadium, 0.15 per cent minimum, 
and 0.18 per cent desired. 

Forgings made from this steel must be normal- 
ized in the same manner as the chrome-nickel steel 
forgings, after which they are reheated to from 
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1550 to 1650 degrees F., quenched in oil and tem- 
pered to 1000 degrees F. Those parts that are to be 
machined after forging and before hardening are 
first normalized, reheated to between 1250 and 
1850 degrees F., allowed to cool slowly, and then 
machined. After that they are heated again to 
from 1550 to 1650 degrees F., quenched in oil, and 
tempered to 1000 degrees F. 

Parts such as valve springs, gears, and couplings 
that must have greater strength than is obtained 
with the foregoing alloy are made from a steel sim- 
ilar in analysis but with a 0.10 per cent higher car- 
bon content. These parts are generally normalized 
at from 1650 to 1750 degrees F., reheated to from 
1525 to 1625 degrees F., quenched in oil, and tem- 
pered to about 650 degrees F. 

However, parts such as gears, which are to be 
machined after forging, are reheated to between 
1250 and 1350 degrees F. immediately after nor- 
malizing, and cooled slowly. 


sidered thick enough to maintain rigidity, but not 
so thick as to absorb and waste heat in any large 
amount. There is 2 1/2 inches of heat-resisting 
insulation to prevent radiation losses through the 
walls or doors. 

The largest of these furnaces is 8 feet long in- 
side, 3 feet wide, and 20 inches high. This unit is 
equipped with five high-pressure gas burners on 
each side, connected through a manifold to Surface 
Combustion inspirators. This system of firing pro- 
vides an effective temperature range of from 700 
to 1650 degrees F. The heat is rapidly and uni- 
formly distributed to all parts of the furnace from 
a restricted and controlled zone of combustion. The 
smaller furnaces are similar in design and con- 
struction. All of them are provided with automatic 
temperature controls, so that if the proper time 
cycle is maintained, there will be no variation in the 
heat-treatment given different charges of work. 
In addition to the heat- 


They are then machined and 
the remainder of the heat- 
treatment just described is 


Standardized Drill Jigs 


treatment given alloy steel 
parts, all -Duralumin parts 


given them. 

Another chrome-vanadium 
steel, which is primarily a 
tool steel, is used as an anti- 
friction bearing material in 
push-rod ball ends, rocker- 
arm rollers, ete. It has the 
following analysis: Carbon, 


0.90 to 1.05 per cent; man-. 
ganese, 0.20 to 0.45 per cent; 


phosphorus, 0.03 per cent 
maximum; sulphur, 0.03 per 
cent maximum; chromium, 
0.80 to 1.10 per cent; and 
vanadium, 0.15 per cent min- 
imum and 0.18 per cent de- 
sired. 

Parts made from this alloy 
are first normalized at from 


Competition and the necessity of elimin- 
ating waste are forcing manufacturers to 
employ more and more efficient and 
economic tooling equipment and to seek 
new methods of reducing production 
costs. In the design of drill jigs, there is 
a promising opportunity for savings, both 
in the actual cost of jigs and in the ex- 
pense incident to their use. By standard- 
izing the design of drill jigs, it is possible 
to reduce their first cost, and by so de- 
signing them that they can be loaded and 
unloaded in the shortest possible time, it 
is possible to reduce the cost of operation. 
An article in September MACHINERY, 
“Standardized Jigs for Production Drill- 
ing,” illustrates and tabulates details of 
standardized drill jigs of various sizes, 
equipped with quick-acting work-clamp- 
ing levers and adapted for a large variety 
of work. The equipment engineer and 
tool designer will find this article of par- 
ticular value as a guide in standardization. 


are heat-treated in the same 
furnaces. 


* * * 


ALUMINUM ALLOY TRUCK 
BODIES 


The practice of building 
truck and trailer bodies of 
aluminum alloy shapes is 
growing. The chief reason 
for using aluminum is that 
most states impose legal re- 
strictions with regard to the 
gross weight of vehicles using 
the public highways. By light- 
ening the bodies, additional 
loads can be transported with- 
out increased running cost or 
wear and tear on the chassis. 
Although with the use of alu- 


1650 to 1750 degrees F., and 


minum, the first cost of the 


cooled to a black heat of 1000 
degrees F., by opening the furnace. They are then 
reheated to from 1300 to 1350 degrees F. and 


“soaked” for at least thirty-six hours or until the 


desired structure and machineability are produced, 
after which they are cooled slowly in the furnace. 
When they have been machined, the parts are 
heated to from 1500 to 1550 degrees F., quenched 
in oil and first tempered to between 350 and 400 
degrees F. Then the parts, with the exception of 
surfaces that are subjected to wear, are drawn in 
lead to a temperature of about 900 degrees F. 


Lay-out of the Heat-treating Department 


In the heat-treating department of this plant, 
there are seven furnaces, including oil tempering 
equipment, all of which use gas for fuel. The four 
largest furnaces are standard units of the Surface 
Combustion Co. They have cast-iron sections, so 
designed that warping is successfully resisted and 
there is no tendency for the furnaces to spring out 
of alignment. The linings are made of firebrick and 
tile to a thickness of 4 1/2 inches, which is con- 


truck is increased anywhere 
from $225 to $600, this is offset in some degree by 
the extended life of the aluminum bodies, as com- 
pared with ordinary truck bodies, due to the non- 
corrosive qualities of aluminum. The final junk 
value is also much greater. 

In one case, it is estimated that the actual saving 
during a year’s operation, where a truck body was 
made of aluminum alloy, was $529, while the added 
first cost of the aluminum body and hoist was $700. 
From this it would seem that the use of aluminum 
bodies is economical. 


* * * 


An apparatus used for recording the speed of 
racing cars at different points along the course has 
been developed in England, according to Engineer- 
ing. Several contact strips are located at accurately 
measured distances apart along the track. Asacar 
passes over each of these strips, electric contacts 
are made, which, in combination with a clock me- 
chanism, actuate pens by means of which a dia- 
grammatic record is made of the speed of the car. 
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“BOHNALITE”’—A NEW LIGHT ALLOY 


A new light weight alloy suitable for castings 
and forgings, known as “Bohnalite,” has been de- 
veloped by the Bohn Aluminum & Brass Corpora- 
tion, Detroit, Mich. A high and uniform hardness, 
great density, fine grain structure, lightness, 
strength, and durability are claimed for this new 
alloy. It is not subject to rapid rusting or corro- 
sion, and ordinarily need not be painted or enam- 
eled; instead, it may be polished to resemble silver. 
It is easily machined and can be heat-treated to in- 
crease the physical properties. 

Being light in weight, it is evident that Bohnalite 
would be particularly suited to the building of air- 
craft equipment. The alloy best suited for aircraft 
engine crankcases, magneto brackets, cylinder 
heads, and other parts has a tensile strength, sand- 


THE LEIPZIG TRADE FAIR 


The Leipzig Trade Fair, long one of the world’s 
great market places for the exchange of both goods 
and ideas, will be held August 25 to 31 in Leipzig, 
Germany. As it approaches its seven-hundredth 
anniversary, this exposition outclasses all other in- 
dustrial exchanges in size and in volume of busi- 
ness transacted. The fair usually attracts some 
180,000 visitors from all parts of the world; this 
year, 3000 are expected from the United States, 
American participation in the Leipzig Fair has 
steadily increased during recent years, the United 
States having had more than one hundred exhibits 
last year. 

The autumn fair does not include the exhibition 
of machinery which takes place in the spring, 
usually early in March. At the last spring fair 


In the Section of the Machine Tool Exhibition at the Last Leipzig Fair Here Illustrated, More than One-half of the 
Machines Exhibited were of American Make 


cast, of from 28,000 to 45,000 pounds per square 
inch, an elastic limit of from 18,000 to 27,000 
pounds per square inch, and a specific gravity of 
2.78. Other Bohnalite alloys have a tensile strength 
up to 55,000 pounds per square inch, with an elastic 
limit up to 30,000 pounds per square inch. 

Aside from their use in aircraft and automobile 
parts, Bohnalite alloys have been developed for a 
number of different uses. For vacuum cleaners 
and similar domestic machines, an alloy that will 
take a high, lasting polish and that is free from 
pin-holes is essential. A Bohnalite alloy having a 
tensile strength of from 20,000 to 23,000 pounds 
per square inch, an elastic limit of from 15,000 to 
16,000 pounds per square inch, and a specific grav- 
ity of 2.83 meets these requirements. For washing 
machines, an alloy with a smooth surface and high 
resistance to corrosion is required. The alloy devel- 
oped for this purpose has similar physical proper- 
ties to the one used for vacuum cleaners. There are 
two alloys suitable for die-castings. 
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there were sixteen buildings devoted to the exhibi- 
tion of the products of the machinery and engi- 
neering industries. A special building in this group 
is devoted entirely to machine tools and metal- 
working machinery. A large number of American 
machine tools are always exhibited in this building 
during the spring exposition. 

Information concerning the fair may be obtained 
from the Leipzig Trade Fair, 11 W. 42nd St., New 
York City. 


* 


In an article in Automotive Industries calling 
attention to the rapid development of aerial trans- 
portation, it is stated that in 1911 some of the re- 
quirements for obtaining a pilot’s license were that 
the pilot should have made at least two flights, 
each not less than three miles in length, without 
touching the ground, and that he should have made 
an altitude test rising to a height of at least 150 
feet above the starting point. 
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New Machinery and Shop Equipment 


A Monthly Record of New Metal-working Machinery, Tools, and Devices 
for Increasing Manufacturing Efficiency and Reducing Costs 


ENTERPRISE ROTARY MULTIPLE-TYPE 
MACHINE 


Drilling, reaming, tapping, boring, facing, hol- 
low-milling, and similar operations can be per- 
formed on a vertical continuous-type machine now 
being introduced on the market by the Enterprise 
Mfg. Co. of Pennsylvania, Third and Dauphin Sts., 
Philadelphia, Pa. This “Enterprise Multiple,” as 
it is called, has been developed primarily for high- 
speed production in the automotive, radio, and 
electrical fields. When production requirements 
are sufficiently high, a battery of machines may be 
employed for performing various operations in 
sequence on a part; for example, the machine here 
illustrated is arranged for drilling a hole in auto- 
mobile tire locks. However, when production re- 
quirements are lower, one machine can be arranged 
for successively performing different operations. 

Eight tool-spindles and work-tables are mounted 
on a carrier which revolves constantly around a 
vertical column. Each table maintains a central 
position relative to the corresponding tool-spindle 
as the carrier rotates. During their passage around 
the column, the tables are fed gradually upward to 
bring the work pieces into contact with the tools. 


Fig. 1. Enterprise Continuous-operation Multiple-type 


Machine 


Fig. 2. The “Enterprise Multiple’ Tooled up for a 


Typical Job 


The feeding movement is accomplished by means 
of a roller attached to the bottom of each table 
plunger, this roller riding on a ring cam. The 
shape of the cam determines the feed motion. 

As each table reaches the front of the machine, 
the cam shape causes the table to drop and thus 
lower the work clear of the tool, so that reloading 
can be conveniently done. In most cases, the work 
can be held in a jig which clamps it automatically, 
the operator merely having to insert and remove 
the work pieces. 

When successive operations are to be performed 
on the same piece, the tools are mounted in se- 
quence in the spindles. Then the operator advances 
the piece one spindle each time that it comes around 
to him until the piece is finished. He always places 
an unfinished part on the table beneath the spindle 
that performs the first operation. Cams may be 
mounted on the cam rail for indexing jigs, oper- 
ating knock-outs, etc. 

Spur gears at the upper ends of the spindles 
mesh with a large combined spur and bevel gear 
which is driven through a bevel pinion and a pair 
of spur gears located at the right-hand end of the 
overhead pulley shaft. Spindle speeds are changed 
by changing the pair of spur gears. The carrier 
is driven from the left-hand end of the pulley shaft 
through change-gears, planetary gearing, and bevel 
gearing. The carrier speeds are varied through 
the change-gears. The number of spindles that 
may be presented to the operator per minute with 
standard equipment ranges from 9 to 27. 

Individual adjustment of the tables is available 
through right- and left-hand stems which extend 
through both parts of the table plungers. All the 
tables can be adjusted simultaneously by rotating 
a large nut on the column by means of a crank and 
worm geared to it. Lubrication of the machine is 
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amply provided for, and all gears and other work- 
ing parts are enclosed. 

Some of the important specifications of this ma- 
chine are as follows: Maximum and minimum dis- 
tance from a spindle to the top of the correspond- 
- ing table when the table is at the highest point of 
the cam, 16 3/4 and 10 inches, respectively; total 
movement imparted by standard and special cams, 
2 and 3 inches, respectively; distance from center 
of spindles to column, 6 1/2 inches; distance from 
center to center of spindles around circle, 9 inches; 
maximum depth of hole drilled with standard cam, 
1 1/4 inches; maximum diameter of hole drilled in 
solid cast iron, 3/4 inch; maximum diameter of 
hole drilled in solid 0.40 per cent carbon steel, 5/8 
inch; floor space occupied, 4 by 4 feet; and approx- 
imate weight, 5000 pounds. 


PRODUCTO DOUBLE-SPINDLE CAM MILLING 
MACHINE 


A motor-driven double-spindle machine designed 
primarily for milling two automobile brake-expand- 
ing cams simultaneously is a recent development 
of the Producto Machine Co., Bridgeport, Conn. 
These cams are approximately 1 1/2 inches long 
by 1/2 inch wide, and have two generously rounded 
corners, as well as two corners having a radius of 
1/16 inch. The surface milled is 3/4 inch wide. 
The cam portion is integral with a shank. How- 
ever, this No. M11D machine may also be used for 
milling other cams of various shapes, which do not 
have radii greater than 4 inches or a roller surface 
exceeding 4 inches in width. 

The base of the machine and the enclosed trans- 
mission, with its speed and feed pick-off gears, 
are of the same design as those provided in the 
regular line of “‘Producto-Matics.” Bolted to the 
top of the base is a heavy casting that has dove- 
tailed ways in which slide A, Fig. 2, is operated 
for reloading the work. This slide carries two 


Fig. 1. “‘Producto-Matic” Arranged for Milling Two 
Automobile Brake-expanding Cams Simultaneously 
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, for variations in cutter diameters. 


vantageous in setting up the machine. 


Fig. 2. Close-up View of the Work-heads and Cutter-slide 


work-heads B which are adjustable to compensate 
There is a 
revolving spindle in each head equipped with a 
spring collet which is opened and closed by oper- 
ating the corresponding capstan wheel C. 

Two cutter-spindles are mounted opposite the 
work-spindles in slide D, which is moved hori- 
zontally by a master cam at the rear of the ma- 
chine, carrying the cutters forward and backward 
in accordance with the outline of the work pieces 
as they are revolved. A coil spring within housing 
E holds the cutter-slide roll against the master cam. 

In loading the machine, the work-heads are sim- 
ultaneously moved forward, away from their re- 
spective cutters, by turning the large handwheel F 
until the cams to be milled clear the cutter-heads, 
when their shanks are slipped into the spindle col- 
lets. Location of the work pieces in the collets is 
quickly accomplished by means of templets in the 
corresponding brackets G. These templets auto- 
matically slide out of the way when not in use. 

After the collets have been loaded, they are 
closed by turning the capstan wheels C, and the 
work-heads are then moved forward into the mill- 
ing position by revolving handwheel F. In this 
position, the work-head slide is accurately located 
by micrometer stop H. Both cams are milled at 
one revolution of the work-spindles, after which 
slide A is again moved forward for reloading. 
About 3/16 inch of stock is taken from the cams. 

The two work-spindles and the two cutter-spil- 
dles, as well as the camshaft at the rear of the 
machine, are driven through worm-gearing and 
are equipped with Timken tapered roller bearings. 
Lever J is operated to engage the feed to the work- 
spindles and to the master cam when setting up 
the machine, while a clutch lever, conveniently lo 
cated, controls the delivery of power from the mo- 
tor to the transmission gear box. Handwheel F 
is equipped with a micrometer dial, which is at- 
The work- 
and cutter-spindles are of large diameter, namely; 
6 and 3 1/2 inches, respectively. Smooth cutting 
action is obtained by mounting the flywheels on the 
outer ends of the cutter-spindles. 
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The master cam which actuates cutter-slide D is 
milled directly on its shaft after the shaft has been 
assembled in the machine. Previous to this opera- 
tion, a milling cutter is substituted for the roll on 
the cutter-slide, and instead of milling cutters in 
the cutter-spindles, a roll is provided in one spindle 
which rides against a finished piece in the work- 
spindle opposite. To change the master cam, only 
one end bearing need be removed from the cam- 
shaft. Slide D can be adjusted 4 inches parallel 
with the center lines of the spindles to permit cams 
of different widths to be milled. The work-spindle 
chucks can be arranged for operation by air in- 
stead of manually, if desired. 


THOMSON WELDING MACHINES 


Two welding machines recently brought out by 
the Thomson Electric Welding Co., Lynn, Mass., 
are shown in the accompanying illustrations. 

Fig. 1 shows a 180 series spot welder which dif- 
fers from the conventional type in that the upper 
electrode has a vertical movement instead of a 
rocking arm. Also, the upper electrode is a mul- 
tiple-pointed type designed to eliminate frequent 
replacement. Each electrode point is indexed suc- 
cessively and automatically into the proper position 
for welding during an up stroke of the upper slide. 
This equipment has been particularly designed for 
the high-speed welding of light parts which can be 
fed automatically to the welding machine, and for 
cases where it is necessary that all moving parts 
be as light as possible to permit high-speed opera- 
tion without a hammering effect on the dies. Sev- 
eral hundred welds can be made per minute. 

The power drive attachment employed for oper- 
ating this welder is not shown, as the particular 
machine illustrated is one of several driven by a 
single power-drive unit. 


Fig. 1. Spot Welder with Indexing Upper Electrode Unit 
that Moves Vertically 


Fig. 2. Thomson Butt Welder Arranged with Special 
Air-operated Clamps and Holding Devices 


The No. 12 butt welder, Fig. 2, is equipped with 
special air-operated clamps and holding devices to 
facilitate the welding of back straps to shovel 
blades. This welder has a water-cooled transformer 
rated at 60 kilovolt-amperes. 

The right-hand or moving platen is mounted on 
round side-rods which slide in bearings at the 
right- and left-hand ends of the frame and are fully 
protected from flash. The air-operated clamps are 
of the direct-acting type. There are only two prin- 
cipal bearings in each half of the clamps, and these 
are furnished with bronze bushings and are also 
protected from flash. The clamp jaws are of a 
self-adjusting rocking type that insures parallel 
clamping. 

The push-up device is driven by a one-horse- 
power motor which is belted direct to a gear reduc- 
tion unit. The latter is direct-connected to a shaft 
that carries a cam for giving the necessary platen 
push-up movement. The return of the moving 
platen into the open or loading position is auto- 
matic with the release of the clamping pressure. 

The cycle of the welding machine is automat- 
ically performed after the work has been clamped 
and the operator has depressed the foot-lever. The 
machine can be adapted for welding a wide range 
of flat strips or various shapes of bar stock by the 
application of proper clamping dies and jaws. In 
welding the back straps to the shovel blades, a 
production of 300 welds per hour is obtainable. 


HIGH-SPEED SENSITIVE DRILLING MACHINE 


A model R-53 high-speed sensitive drilling ma- 
chine designed to produce holes up to 1/4 inch in 
diameter has recently been added to the line of the 
High Speed Hammer Co., Inc., 305-321 Norton St., 
Rochester, N. Y. The spindle speeds of the stand- 
ard machine illustrated are 2700 and 5500 revolu- 
tions per minute. However, the “Tool-room Spe- 
cial” is equipped with three-step pulleys to give 
speeds of 1500, 3000, and 6000 revolutions per min- 
ute. Either a direct- or alternating-current motor 
can be supplied for driving the equipment. 

The hardened and ground spindle of the machine 
is guided in a vertical quill supported by annular 
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ball bearings which take all belt pull. Two ball 
thrust bearings carry the top of the spindle at the 
feed arm. The spindle travel can be set accurately 
by means of a depth gage, the maximum travel 
being 2 1/4 inches. In addition to the spindle, the 
quill, feed column, main column, table, and base 
are ground to size and into alignment. 

The table can be quickly adjusted for height or 
entirely removed if necessary. The portion mounted 
on the column has a tapered surface which keeps 
the column free from chips and thus protects it 
from injury. The front pulley and upper part of 
the spindle are covered by a quickly detachable 
guard. 

The working surface of the base measures 4 by 
6 inches, and work up to 7 1/2 inches high can be 


— 


Motor-driven Sensitive Drilling Machine Made by the 
High Speed Hammer Co. 


placed on it. The machine drills to the center of 
a 6-inch circle, has an over-all height of 24 1/2 
inches, and a net weight of about 108 pounds. 


WORTHINGTON COMPRESSORS EQUIPPED 
WITH TIMKEN BEARINGS 


Timken tapered roller bearings are provided on 
the main crankshaft journals of a new line of air 
compressors now being introduced on the market 
by the Worthington Pump & Machinery Corpora- 
tion, Harrison, N. J. These compressors are of the 
single horizontal straight-line type, and are made 
in capacities ranging from 100 to 300 cubic feet 
per minute. As these capacities are used mainly 
in the smaller power plants, many of which do not 
have skilled operators, it is claimed that the elim- 
ination of bearing adjustments has removed one 
of the principal causes of worry and expense in the 
operation of compressors installed in such plants. 

Oil-rings, which deflect surplus oil and return it 
to the crankcase, are mounted on the shaft beyond 
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Worthington Air Compressor with Timken Bearings on 
Crankshaft Journals 


the Timken bearings. The crankcase is oil-tight. 
“Feather” valves are standard equipment on the 
compressors. These valves are light strips of steel, 
approximately 1/32 inch thick, which flex against 
a curved guard when opening to permit the passage 
of air. 

The equipment may be regulated through an 
automatic starter and pressure switch mounted on 
the motor or a pressure regulator which may be 
attached to the inlet valves. These compressors 
can be furnished with ball-bearing idlers, as shown, 
for short belt drives. ‘“Texrope’”’ drives can also 
be provided or a synchronous motor can be con- 
nected direct to the crankshaft. 


FIXTURE FOR REGRINDING CENTERLESS 
GRINDER SUPPORT BLADES 


The attachment here illustrated has been devel- 
oped by the Cincinnati Milling Machine Co., Cin- 
cinnati, Ohio, for use on the Cincinnati No. 1 1/2 
plain cutter and tool grinder. It is intended for 
use in regrinding the wearing surfaces of all stan- 
dard support blades used on the Nos. 2, 3, and 4 
centerless grinders manufactured by Cincinnati 
Grinders, Inc. 

These blades should be reground to eliminate the 
hollow resulting from wear, which causes chatter, 
out-of-roundness, and inaccuracy of the work. 
Then too, these troubles may often be corrected by 
changing the blade angle, which can be easily done 
with this equipment. Blades being reground will 
not warp, because they are held in the fixture in 


Attachment for Regrinding the Support Blades of 
Cincinnati Centerless Grinders 
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the same manner as on the centerless grinder. The 
time required for the set-up is only two minutes. 

The fixture is made of aluminum, and takes sup- 
port blades up to 16 5/8 inches long, 3/4 inch wide, 
and 4 inches high, to be ground at any angle from 
a flat top to 45 degrees. It can be applied to a 
cutter grinder already in use or supplied with a 
stripped machine. 


GRAND RAPIDS SHARPENING MACHINE FOR 
LARGE TWIST DRILLS 


Twist drills up to 5 inches in diameter can be 
sharpened on a machine recently brought out by 
the Gallmeyer & Livingston Co., 344 Straight Ave., 
S.W., Grand Rapids, Mich., which is believed to be 
the largest machine on the market for this pur- 
pose. The equipment is of the double holder type, 


Grand Rapids Machine for Sharpening Drills up to 5 Inches 
in Diameter 


which gives it a capacity for drills from No. 52 up 
to 5 inches.. 

Both holders are of the non-calipering type, 
which makes it possible to change from sharpening 
one size of drill to another without taking any time 
for preliminary adjustments. It is also possible 
to change from grinding a straight-shank drill to 
a taper-shank drill and from a two-lip drill to a 
four-lip drill without any preliminary adjustments. 

The smaller drills are ground dry on a fine-grain 
wheel on one side of the machine, while large drills 
are ground wet on a coarser wheel on the opposite 
side of the machine. A 1 1/2-horsepower motor is 
built into the head of the machine so as to form an 
integral part of the grinder. A patented wheel- 
truing mechanism equipped with a diamond is sup- 
plied for each wheel. 


“SKILSAW" PORTABLE ELECTRIC SAW 


Various metals can be cut with the model O port- 
able electric saw here illustrated, which has recent- 
ly been produced by Skilsaw, Inc., 3310-20 Elston 
Ave., Chicago, Ill. Different circular blades are 


“Skilsaw’’ Portable Electric Saw which Cuts Various Metals 


used for the various metals. For instance, when 
equipped with a special slitting blade, the saw will 
cut such metals as copper, lead, zinc, and brass, as 
well as corrugated or formed steel sheets of No. 22 
gage or lighter. Equipped with a friction blade, 
the saw will cut angle-iron, metal weather strip- 
ping, and sheets of cold-rolled steel of No. 18 gage 
or lighter. Blades 10 inches in diameter are em- 
ployed. 

The saw is driven by a one-horsepower universal 
motor, which operates on direct current or alter- 
nating single-phase current of 60 cycles or less. 
Safety features include a guard and a trigger 
switch, which shuts off the motor the moment the 
finger grip on the pistol-like trigger is released. 
“Skilsaws” are made in four sizes. 


HISEY DUAL-MOTORED ““TEXROPE-DRIVEN” 
BUFFING MACHINE 


The Hisey-Wolf Machine Co., Cincinnati, Ohio, 
has recently added to its line of buffing and polish- 
ing equipment a machine with two spindles that 
are independently driven by separate motors 
through “Texropes.” Each of the motors has its 
own starter, and thus can be started or stopped at 
will. This arrangement makes it possible to oper- 
ate the two spindles simultaneously at different 
speeds, and so the machine is particularly suitable 
for use in buffing departments where a large va- 
riety of work is handled. 


Hisey Two-spindle Buffing Machine with Separate 
*‘Texrope’’ Drives 
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In general construction, this dual-motored buffer 
closely follows the single-spindle machine described 
in May MACHINERY, page 700. It has the same 
gooseneck type of base, which allows the operator 
freedom of movement and facilitates the handling 
of large bulky parts. Both motors are mounted in 
the base compartment on planed ways, as illus- 
trated. They can be readily adjusted forward or 
backward to obtain the desired belt tension. 

The spindle and bearing housings are assembled 
in one unit, which may be quickly removed from the 
base by loosening four bolts on each side. This 
construction simplifies the problem of replacing a 
worn or broken belt with a new one. A wide range 
of spindle speeds is available on this machine by 
changing the motor pulleys. 


FEDERAL SMALL-HOLE GAGE 


A dial indicator gage designed for measuring 
roundness and size variations of holes from 3/8 
to 1 1/2 inches in diameter has been added to the 
line of inspection equipment manufactured by the 
Federal Products Corporation, 1144 Eddy St., 
Providence, R. I. This model 36 gage is equipped 
with an indicator graduated to 0.0001 inch, the 
0.001 inch graduations being 3/4 inch apart. 

The gage can 
be operated from 
either the right- 
or left-hand 
side, and parts 
can be inspected 
as rapidly as the 
operator can 
place them on 
the jaws. Out- 
of-roundness is 
determined by 
merely revolv- 
ing the work on 
the jaws. Four 
different sizes of 
jaws are avail- 
able for measur- 


ing holes from 
Federal Gage for Checking the Round- 3/8 to 1/2 inch, 


ness.and Size of Small Holes 1/2 to 3/4 inch, 


3/4 to 1 1/8 inches, and 1 1/8 to 1 1/2 inches in 
diameter. 

The gage is easily set to measure different sizes 
of holes by removing the top plate and loosening 
screws that clamp the lower jaw in a dovetail. 
Then a master is placed on the jaws or a microm- 
eter is used and the jaws are set so that the indi- 
cator registers about 0.001 inch on the minus side 
of the zero line. After that, the jaws are again 
tightened and the gage is ready for use. 


LINCOLN “STABLE-ARC” WELDERS WITH 
UNIFIED CONTROL 


Unified control of both the motor and generator 
is one of the principal features of the improved 
“Stable-Arc” welders recently placed on the mar- 
ket by the Lincoln Electric Co., Cleveland, Ohio. 
The working mechanism of all controls is contained 
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Lincoln “‘Stable-arc’’ Welder with Unified Control 


in a ventilated enclosed steel cabinet having the 
hand regulators and switches mounted on a panel 
which forms one side of the cabinet. The control 
panel contains a rheostat regulator, diverter switch, 
safety starter switch, volt-ammeter, and wing-nut 
terminals for cables. The cabinet is mounted di- 
rectly over the motor-generator, as illustrated, for 
easy access, and this location also enables the 
motor-generator armature to be removed without 
disturbing any other parts. The arrangement also 
permits the use of a shorter chassis frame or base. 

The volt-ammeter or combined voltmeter and 
ammeter, makes it possible to read the amount of 
voltage and amperage on one dial and eliminates 
the use of a separate ammeter, which would be 
subjected to excessive wear. The wing-nuts on the 
terminals for the lead cables make quick connec- 
tions possible, especially when it is desired to 
reverse the polarity of the welding current. These 
terminals also eliminate the necessity of having a 
switch for reversing the polarity. 

The Lincoln safety push-button switch, described 
in February MACHINERY, page 468, is incorporated 
in the control panel for starting and stopping the 
welder. With this switch it is impossible to start 
the equipment accidentally. 


DETROIT VISE FOR DRILLING AND 
MILLING MACHINES 


A rapid-action vise with a positive locking mech- 
anism has recently been brought out by the Equip- 


Fig. 1. Drilling and Milling Vise Made by the Equipment 


Co. (Top View) 
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Fig. 2. Front View of the Quick-acting Vise Shown 
in Fig. | 
ment Co., 1202 W. Fort St., Detroit, Mich. While 
this vise was primarily designed for use on auto- 
matic drilling machines, it can be adapted to many 
kinds of drilling and milling operations performed 
either horizontally or vertically. 

The various construction details are apparent 
from Figs. 1 and 2. Work is quickly locked or un- 
locked in the vise jaws by merely moving the outer 
end of the clamping handle through a distance of 
2 inches. Movements of this handle are always 
smooth and direct without requiring hammering 
or pounding, and hence the vise can be readily used 
on machines operated by girls. 

Another feature of this vise is that the flat sur- 
face locking principle used prevents the work from 
chattering and becoming loose. When the jaws are 
reground, they can be instantly adjusted for cen- 
tralizing the work without resorting to the cut- 
and-fit method in order to hold to close limits. 


STANDARD ELECTRICAL TOOL CO.’S TWO- 
MOTOR BUFFER AND POLISHER 


The latest addition to the line of buffing and pol- 
ishing equipment built by the Standard Electrical 
Tool Co., 1938-46 W. 8th St., Cincinnati, Ohio, is 
designated by the manufacturer as the “Standard 
Right-speed Two-motor Buffer and Polisher.” The 
machine is made in 3-, 5- and 7 1/2-horsepower 
sizes. It has two motors of ball-bearing design, 


Two-motor Buffer and Polisher Built by the Standard 
Electrical Tool Co. 


located in the base, each motor being mounted on a 
hinged plate which has an adjustable screw to take 
up the tension of the Dayton “Cog Belts” used for 
driving the spindles. These belts run in V-grooved 
cast-iron pulleys. Independent controls are pro- 
vided for the motors. 

Any speed of the spindles from 2000 to 3000 rev- 
olutions per minute can be obtained by changing 
the motor pulleys. The spindles are made of nickel 
steel and are equipped with SKF ball bearings 
mounted in dustproof chambers and running in oil. 
Each spindle is fitted with a hand brake for quick 
stopping and also with a device for locking the 
shaft when changing wheels. Spindles of any 
length can be supplied. 

The back of the machine is made of heavy sheet 
metal, and is hinged so that it can be easily raised 
to permit a full view of and access to the inside 
of the machine. 


KENT-OWENS MILLER WITH CAM FEED 


A milling machine placed on the market by the 
Kent-Owens Machine Co., 958 Wall St., Toledo, 
Ohio, is provid- 
ed with a cam 
feed to the head 
that permits 
changes in the 
rate of cutter 
travel to suit 
any changes in 
the cross-section 
of the cut, thus 
affording maxi- 
mum produc- 
tion. This feed- 
ing arrangement 
may be operated 
continuously or 
may be auto- 
matically disen- 
gaged upon the 
completion of a 
cycle. In the for- 
mer case, the 
operator simply 
loads un- 
loads the work. 
An indexing fix- 
ture can be used 
advantageously 
on many jobs in order to speed up production. 

The illustration shows a machine driven by a 
motor mounted on the back of the column, although 
a countershaft drive can also be supplied. The 
drive from the motor to the back-shaft is through 
a silent chain, and both the vertical feeding mech- 
anism and the spindle are driven by the back-shaft 
through belts. The back-shaft and the machine 
spindle are mounted in Timken tapered roller bear- 
ings. The spindle is of the standard milling ma- 
chine type. It is equipped with a heavy flywheel 
to prevent chatter and vibration. 

The cam is driven through worm-gearing, and 
wear between the worm and worm-wheel can be 
taken up by means of an eccentric bushing. Cams 


Kent-Owens Miller with Cam Feed 
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can be furnished to suit any job. The table is 35 
inches long by 14 inches wide, while the maximum 
distance from the table to the center line of the 
spindle is 17 1/8 inches. 


HILL-CURTIS MOTOR-DRIVEN GRINDERS 


Six- and eight-inch electrically driven grinders 
of a new design are being placed on the market by 
the Hill-Curtis Co., Kalamazoo, Mich., in both 
bench and pedestal types. The illustration shows 
the pedestal type. These machines may be equipped 
with alternating- or direct-current motors of any 
standard specifications. Ball bearings are mounted 
in the end heads close to the wheels, and all bear- 
ings are completely protected from dust and grit. 
Also, like other electrically driven grinding and 
polishing ma- 
chines made by 
this company, 
there are no 
holes or open 
slots in the mo- 
tor housing or 
end bells, and 
thus the wind- 
ings pro- 
tected from any 
emery grit or 
dust. 

A two-pole Un- 
derwriters’ ap- 
proved quick 
make-and - break 
switch is stand- 
ard equipment. 
The wheel 
guards and tool- 
rests are adjust- 
able to suit the 
wear of the 
wheels, and they 
can be quickly 
removed when 
necessary. 

Single-phase 
alternating -cur- 
rent machines 
are equipped 
with an improved commutating-type repulsion- 
induction motor. One of the features that is par- 
ticularly stressed regarding the single-phase ma- 
chines is that low voltage has no objectionable 
effect. The machines can be attached to any con- 
venient lighting-circuit outlet. 


Hill-Curtis Electrically Driven Grinder 


IMPROVED SWITCH FOR TAFT-PEIRCE 
MAGNETIC CHUCKS 


An improved field discharge switch of the type 
illustrated has been developed by the Taft-Peirce 
Mfg. Co., Woonsocket, R. I., for use on the “Super- 
power” magnetic chucks made by this concern. 
These chucks were described in July, 1927, 
MACHINERY, page 878. 

The switch has been designed to dissipate the 
high voltage surge induced in the windings of an 


954—MACHINERY, August, 1929 


unprotected circuit 
when the user of a 
magnetic chuck 
throws on the 
switch. It is point- 
ed out that with a 
large chuck, this 
voltage surge in 
the coils will build 
up instantaneously 
to several times 
ing voltage, and witc rovided on 'a t-Feirce 
that although the ne 

surge is of but a moment’s duration, when repeated 
continuously through months of use, it is likely to 
cause trouble by puncturing the coil insulation. 
With the new switch, this voltage surge is definitely 
limited to a harmless intensity and dissipated 
through resistance coils. 

The switch is designed primarily for use on 
chucks of high rating. It is now regular equip- 
ment on all “Superpower” chucks of size 1134 and 
larger, and may also be applied to chucks in use, 


HUNTER HIGH-SPEED METAL CUT-OFF SAW 


A No. 4 high-speed saw intended for cutting off 
brass, bronze, and copper shapes, as well as solid 
bars and tubing, with a minimum of burr, is being 
added to the line of sawing equipment manufac- 
tured by the Hunter Saw & Machine Co., 5662 
Butler St., Pittsburgh, Pa. The circular saw em- 
ployed is mounted on a balanced tilting frame, and 
is fed through the material by means of an off-side 
hand-lever. A three-horsepower motor drives the 
saw blade through a roller chain and sprockets. 
Means are provided for keeping the chain at the 
correct working tension. 

The motor and starter are completely enclosed 
in the base. A quick-acting eccentric vise is fur- 
nished for clamping the work. The saw guard tilts 
out of the way to facilitate removal of the saw. 
Angular, as well as straight cuts, can be made. 


Hunter High-speed Saw for Cutting off Brass, Bronze, 
and Copper 
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The saw has a capacity for round stock up to 
3 inches in diameter and over-all sections up to 5 
by 13/4 inches. The blade is 10 inches in diameter 
and runs at a peripheral speed of 1300 feet per 
minute. The net weight of the machine with a 
standard motor and starter is 950 pounds. 


PEASE HIGH-SPEED BLUEPRINTING MACHINE 
One of the principal advantages claimed for the 


: “Peerless Model 30” blueprinting machine now 


being introduced on the market by the C. F. Pease 
Co., 822 N. Franklin St., Chicago, Ill., is its ability 
to turn out high-quality prints at the rate of 12 feet 
per minute. The machine will produce blueprints, 
negative prints, and blue-line and brown-line 
prints. While it is operated the same as the model 
20 machine, it differs greatly in design. 
Following the usual practice, tracings are laid 


reverse gear permits the operator to withdraw 
tracings conveniently or run back the leader roll 
whenever desired. 

There is another speed control at the right-hand 
side of the machine in the form of a hand-operated 
dial connected through a sprocket chain to a 
rheostat beneath the feeding table. This regulator 
permits instant changes of the printing speed to 
conform with the character of the tracings being 
printed. 

The dryer consists of two chromium-plated cop- 
per drums and an auxiliary air-drying unit. The 
printer can be operated separately from the wash- 
ing and drying units, and can also be purchased 
separately. While the machine is particularly 
adapted to long-run production, it is also intended 
for use in drawing-rooms where single prints are 
made at atime. The machine is made in two sizes 
of 42- and 54-inch widths, respectively. 


BRUSHES FOR INSIDE METAL 
CLEANING 


Special types of cup and end brushes, 
designed for removing scale and sand 
from the interior of cored castings, pol- 
ishing hollow ware, and cleaning out car- 
bon from cylinders and valve-stem guide 
holes, as well as preparing interior metal 
surfaces for welding, have been brought 
out by the Specialty Mfg. Co., 10698 Berea 
Road, Cleveland, Ohio. These brushes may 
be used either on a polishing spindle or 
in conjunction with flexible shaft equip- 
ment, and may be made up into gangs of 
any desired shape of brush surface. 


NON-CORROSIVE ORNAMENTAL IRON 


The use of non-corrosive iron and steel 
for building purposes is increasing. What 


Pease Blueprinting Machine which Runs at Speeds up to 


12 Feet per Minute 


face upward on a continuous roll of paper at the 
front of the machine. They are carried upward 
around a semicircular segment of French plate 
glass past a bank of arc lamps. These lamps are 
individually mounted, in horizontal alignment, and 
give an intense light. After the exposure has been 
made, the tracings are automatically returned to 
the tray at the front of the machine, while the 
prints on the continuous roll of paper are carried 
through the successive operations of washing, 
potashing, and drying. The printed paper is then 
automatically rolled up in loose cylindrical form at 
the rear of the machine for convenient cutting and 
trimming. 

The machine has a speed range of from 4 inches 
to 12 feet per minute. It is driven by a 1/4-horse- 
power variable-speed motor which is direct-con- 
hected to a fully enclosed gear-reduction unit that 
Tuns in oil. At the extreme left-hand end of the 
machine, and mounted in the feed table, is a spe- 
Clal four-point automobile type of gear shift which 
Provides two forward speeds, high and low, as well 
a a reverse speed and a neutral position. The 


is known as Allegheny metal, having a 
silver-like finish is used for covering the 
pedestrian bridge that now connects the 
new Chicago Daily News Building with the North- 
western Terminal in Chicago. This remarkable 
chrome-nickel iron is practically impervious to the 
corrosive action of the elements and withstands the 
most severe weather conditions indefinitely with- 
out losing its highly polished finish. Only an occa- 
sional wiping with a damp cloth is needed to main- 
tain the lustre. The metal was furnished by Joseph 
T. Ryerson & Son, Inc., Chicago, Ill. Both of the 
buildings mentioned also use this kind of metal in 
their cafeterias. 
* 


A device for automatically switching on automo- 
bile headlights has recently been developed. The 
instrument, which can be easily fitted to the in- 
strument board of the car, is about the size of a 
speedometer and uses no current. It has a dial, 
graduated in time intervals of 15 minutes up to 
6 hours, so arranged that the pointer may be set, 
by turning a small knob, for switching on the head- 
lights after a certain period of time has elapsed 
from the time of setting. 
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PERSONALS 


F. A. MERRICK was elected president of the Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa., at a meeting of the 
board of directors in June. E. M. Herr, president since 1911, 
has resigned in order to take an extended vacation. He will 
continue his connection with the company as vice-chairman 
of the board of directors. Mr. Merrick advances to the pres- 
idency from the position of vice-president and general man- 
ager. Shortly after graduating from Lehigh University he 
was employed by the Steel Motors Co., a subsidiary of the 
Lorain Steel Co., where he was responsible for many impor- 
tant electrical inventions, holding the position of manager 
and chief engineer. When the Westinghouse organization 
acquired the Steel Motors Co., Mr. Merrick was selected to 
prepare plans for a plant in Canada, and upon the formation 
of the Canadian Westinghouse Co., Ltd., in 1903, was sent 


F. A. Merrick, New Pres- 
ident of the Westinghouse 
Electric & Mfg. Co. 


A. B. Field, who was 
Recently Awarded the 
Lamme Medal 


to Canada as superintendent of the company. He subse- 
quently became manager of works and vice-president and 
general manager. He will be located in Pittsburgh. 

ALLAN BERTRAM FIELD, a prominent English inventor and 
consulting engineer for the Metropolitan Vickers Electrical 
Co., Ltd., of Manchester, England, was presented with the 
first Benjamin G. Lamme Medai on June 26 at Swampscott, 
Mass. The Lamme Medal was created by provisions in the 
will of the late Benjamin G. Lamme, electrical scientist and 
chief engineer of the Westinghouse Electric & Mfg. Co. It 
is given for meritorious achievement in the design of elec- 
trical machinery. The recipient is chosen by the Lamme 
Medal Committee of the American Institute of Electrical En- 
gineers. The specific accomplishment for which Mr. Field 
was awarded the medal is the mathematical and experi- 
mental investigation of eddy current losses in large slot- 
wound conductors in electrical machinery. 


S. M. Atpertson, formerly of the Central Specialty Co., 
Detroit, Mich., has joined the Bantam Ball Bearing Co., 
South Bend, Ind., as contact engineer. 


HeENry E. REA, formerly assistant sales manager of Pitts- 
burgh Gear & Machine Co., Pittsburgh, Pa., has recently been 
promoted te the position of assistant treasurer. 


F. D. KAMERER has been appointed auditor of disburse- 
ments of the General Electric Co., Schenectady, N. Y., to suc- 
ceed GEORGE F. Mosuer, recently elected assistant treasurer. 


J. H. JACKSON, sales manager of the Pittsburgh Gear & Ma- 
chine Co., Pittsburgh, Pa., has recently been made secretary 
of the company, but will continue to handle sales as his major 
duty. 

E. F. TatmMapce, formerly connected with the Halcomb 
Steel Co. at Cleveland, has become associated with the 
Timken Steel & Tube Co., 360 N. Michigan Ave., Chicago, IIl., 
as district sales manager. 

J. P. ArMstTronG, Balboa Building, San Francisco, Calif., 
has taken over the management of the Metal Stampings Con- 
tract Division of Geuder, Paeschke & Frey Co.,.Milwaukee, 
Wis., for the state of California. 

STANLEY J. JACKSON has recently been promoted to the gen- 
eral superintendency of the Pittsburgh Gear & Machine Co., 
Pittsburgh, Pa., in place of his father, JoHN J. Jackson, who 
retains his title of vice-president and has now become a 
director. 
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R. W. Procter, formerly with the Black & Decker Mfg. (Co, 
Towson Heights, Baltimore, Md., has been appointed general 
sales manager of the Van Dorn Electric Tool Co., Cleveland, 
Ohio. Mr. Procter succeeds LYMAN H. BELLOWS, who recently 
resigned. 


J. M. Beaes has been placed in charge of the advertising 
department of the Van Dorn Electric Tool Co., Cleveland, 
Ohio. Mr. Beggs was formerly connected with the sales de 
partment. He will make his headquarters at the home office 
in Cleveland. 


O. H. Escunoiz has been appointed manager of the patent 
department of the Westinghouse Electric & Mfg. Co., Rast 
Pittsburgh, Pa., succeeding O. S. ScHarRER, who has taken a 
similar position with the Radio Corporation of America. Mr. 
Eschholz’s headquarters will be at East Pittsburgh. 


JoHN W. TambBert, who for nearly five years has been in 
charge of the cost and manufacturing departments of the 
Perfex Corporation, Milwaukee, Wis., manufacturer of heavy- 
duty radiators, has been made secretary and treasurer of this 
company, succeeding C. G. Puetps, who recently resigned. 


F. L. Reynoutps has been appointed district representative 
for the Allen-Bradley Co., 499 Clinton St., Milwaukee, Wis., 
manufacturer of electric controlling apparatus. Mr. Reynolds 
will look after the western Michigan territory and will have 
his headquarters at 4143 Ellsworth Ave., Grand Rapids, Mich. 


R. C. BRAND has been appointed director of sales in the oil 
industry for the Union Chain & Mfg. Co., Sandusky, Ohio, 
manufacturer of power transmission, elevating, and convey- 
ing chains. Mr. Brand will be located at Sandusky, and will 
concentrate his efforts on the new Union A.P.I. chain re- 
cently developed by the company. 


WARREN C. WEBB has been appointed Pacific Coast sales 
manager for the W. A. Jones Foundry & Machine Co., Chicago, 
Ill., manufacturer of speed reducers, gears, pulleys, flexible 
couplings, and other products. Mr. Webb was formerly 
Chicago sales manager of the company. His headquarters 
will be at 443 E. Third St., Los Angeles, Cal. 


Rotitin J. ScHENK has been appointed district manager of 
the Chicago office of the Hartford Steel Ball Co., Hartford, 
Conn., manufacturer of steel balls for bearings. Mr. Schenk’s 
headquarters will be at 180 W. Washington St., Room 900, 
Chicago, Ill. The district covered by the Chicago office in- 
cludes Illinois, Indiana, Iowa, Michigan, Minnesota, Missouri, 
and Wisconsin. 


WILLIAM G. MARSHALL, since 1926 director of personnel for 
the Philadelphia Co. and affiliated corporations, has been 
made assistant to vice-president T. P. Gaylord of the Westing- 
house Electric & Mfg. Co., East Pittsburgh, Pa. Mr. Marshall 
will be in charge of employe relations, but no change will be 
made in the position of director of personnel or manager of 
employes service. 


JOSEPH SLEPIAN, research engineer of the Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa., was given an award 
for the best theoretical paper presented before the American 
Institute of Electrical Engineers during 1928 and the first 
half of 1929. The award was made at the recent convention 
of the association at Swampscott, Mass. Dr. Slepian’s prize- 
winning paper was entitled “The Extinction of an Alternat- 
ing-current Arc.” 


W. W. Mumma, sales manager of Robbins & Myers, Inc., 
Springfield, Ohio, has severed his connection with the com- 
pany. Mr. Mumma has not yet made an announcement of his 
future plans, but it is understood that he expects to establish 
a business of his own in Springfield. He has been associated 
with the electric fan business almost from the very beginning 
of the industry, and has been active in the fan motor section 
of the National Electrical Manufacturers Association since 
its organization in 1916. Mr. Mumma’s duties as fan sales 
manager of Robbins & Myers, Inc., will be taken over by 
C. H. CLarK, merchandising manager of the company. 


H. R. Smatiman, for the last three years assistant to 
the sales manager of the Hanson-Van Winkle-Munning Co. 
Matawan, N. J., has been made manager of the Chicago office, 
with headquarters at 549 W. Washington Blvd. H. M. CHERRY, 
who has represented the company in Michigan for the last 
seven years, has been made manager of the Detroit office, 
with headquarters at 5415 Twelfth St. Louris M. HAGvuE, who 
has represented the company in western Pennsylvania for 
the last two years, has been made manager of the Pittsburgh 
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Cleveland office, with headquarters at 106 Liberty Ave., Pitts- 
purgh, Pa. Mr. Hague’s territory will comprise Ohio, west- 
ern Pennsylvania, and West Virginia. 


R. C. Brower has been promoted from the position of gen- 
eral manager of the Timken Roller Bearing Service & Sales 
Co., Canton, Ohio, to assistant secretary and assistant treas- 
urer of the Timken Roller Bearing Co. W. H. RicHArRDsoN, 
formerly manager of the New York branch of the Timken 
Roller Bearing Service & Sales Co., has been made general 
manager of the company, with headquarters in Canton. E. H. 
AusTIN, manager of the Kansas City branch, becomes manager 
of the New York branch; and L. J. HALDERMAN, manager of 
the Atlanta, Ga., branch, has been made manager at Kansas 
City. Parker T. ANCARROW, manager of the Richmond, Va., 
branch, becomes manager at Atlanta, and STEwarT B. An- 
cARROW becomes manager of the Richmond branch. 


* * * 


TRADE NOTES 


Macnetic Mre. Co., Milwaukee, Wis., has appointed Wells 
Fargo & Co. S. A., Mexico D. F., exclusive representative for 
the Republic of Mexico, with A. J. Hiern as manager. 


Boston GEAR WoRKS SALES Co., Norfolk Downs (Quincy), 
Mass., announces that the Cleveland branch of the company 
is now located at 211 St. Clair Ave., N.W., Cleveland, Ohio. 


DemMco DRILLING MACHINE Co., DIVISION oF MERIT EQuIP- 
MENT CORPORATION, 6616 Morgan Ave., Cleveland, Ohio, is 
erecting an addition, 50 by 100 feet, to its plant. The new 
building will be of steel construction. 


PorRTER-CABLE MACHINE Co., Salina and Wolf Sts., Syra- 
cuse, N. Y., has purchased and will continue to manufacture 
the Emmert oscillating spindle sander formerly manufactured 
by the Emmert Mfg. Co., Waynesboro, Pa. 


Union CHAIN & Mrce. Co., Sandusky, Ohio, has opened a 
St. Louis office at Third and Plum Sts., with Hugh Scott in 
charge. An office has also been opened at 1535 Naomi St., 
Indianapolis, Ind., of which A. R. Young will be in charge. 


BANTAM Batt BeEarING Co. of Connecticut held a stock- 
holders’ meeting at Bantam, Conn., July 1, at which it was 
decided to dissolve the Connecticut company and sell the 
plant at Bantam, so as to concentrate their efforts in the 
Indiana company at South Bend. 


Bowers Toot & Dik Co., 610-614 W. Willard St., Kalamazoo, 
Mich., was organized some time ago for the designing and 
building of special tools, dies, and machinery. The company 
has just made an increase in its manufacturing facilities and 
added new equipment. Plans are under way for doubling the 
capacity of the plant next year. 


Prest-O-LiTE Co., Inc., 30 E. 42nd St., New York City, an- 
hounces that the company has added two new acetylene gas 
plants, one located at 540 E. 17th St., Wichita, Kans., and one 
at Jones St. and Pennsylvania Railroad, Youngstown, Ohio. 
These plants will supply the local industry with acetylene for 
oxy-acetylene welding and cutting. 


FUSION WELDING CORPORATION, a subsidiary of the CHicaco 
Stee, & Wire Co., 103rd St. and Torrence Ave., Chicago, III., 
has taken over the sale of all the welding rod manufactured 
by the parent company. The change provides one source of 
supply for both Weldite welding rods and Fuzon welding 


equipment and accessories previously sold by the two com- 
panies. 


MILWAUKEE CIRCULATING Pump & Mre. Co., 331 Ninth St., 
Milwaukee, Wis., has changed its name to the HEIN-WERNER 
Motor Parts CorPorATION. The company will remain at its 
Present location until September 15, after which it will move 
into a new building now under construction at Waukesha, 


Wis. The new building will afford a floor space of 45,000 
square feet. 


Surracr, ComBustion Co., Toledo, Ohio, in order to take 
care of its increasing business in gas burners and gas-fired 
furnaces for industrial purposes, has found it necessary to 
add to its plant a shop with 35,000 square feet of floor area 
which, when completed, will give a combined floor area of 
90,000 square feet. This includes office, laboratory, factory, 
and storage rooms. 


Ex-Cett-O Toot & Mrc. Co., 1238 Oakman Blvd., Detroit, 
Mich., announces that because of the large increase in its 
aviation parts business, the name of the company will be 
changed to Ex-Cett-O ArrRcRAFT & TooL CORPORATION. In or- 
der to take care of the rapidly increasing business, an ex- 
pansion program is planned, which will entail the building 
of a large addition to the present plant. 


MOSSBERG PRESSED STEEL CORPORATION, Attleboro, Mass., 
after having been operating on a day-and-night schedule for 
many months, has found it necessary to enlarge the com- 
pany’s plant and provide additional equipment to take care 
of the increasing business. The additional facilities, which 
will be in operation some time in August, will enable the 
company to practically double its output. 


NEWHALL CHAIN Force & Iron Co., 9-15 Park Place, New 
York City, has purchased the chain shop and other buildings 
of the Rensselaer Chain Works at Rensselaer, N. Y. The 
Rensselaer chain shop is equipped particularly for the manu- 
facture of the better grades of hand-made heavy-duty chains, 
and has been under the exclusive operation of the Newhall 
Chain Forge & Iron Co. for a number of years. 


SURFACE COMBUSTION Co., Toledo, Ohio, announces the open- 
ing of a district sales office in Kansas City in charge of W. H. 
Kay, who has been with the company for several years, first 
in the erection department and later in the estimating and 
sales departments. The territory covered by the Kansas City 
office consists of Kansas, Nebraska, Wyoming, Colorado, Utah, 
a portion of Texas, and Missouri, with the exception of 
St. Louis. 


AMERICAN PULLEY Co., 4200 Wissahickon Ave., Philadel- 
phia, Pa., manufacturer and distributor of American steel 
split pulleys, pressed-steel hangers, and pressed-steel hand 
trucks, has taken over all products of the SPRUCOLITE CorR- 
PORATION, Bloomfield, N. J. This new line, which will be 
known as American Sprucolite pulleys, comprises standard 
and special motor pulleys; machine and shafting pulleys; 
V-belt pulleys; flange pulleys; taper and step cone pulleys; 
multi-crown pulleys; rolls, drums, and friction fillers. 


Krupp Nirosta Co., Inc., announces through its president, 
H. G. Batcheller, that Henry Disston & Sons, Inc., Philadel- 
phia, Pa., and Wallingford Steel Co., Wallingford, Conn., 
have been licensed to roll Nirosta steel into strip form under 
the Krupp Nirosta patents. The Krupp Nirosta Co., Inc., re- 
cently acquired the Johnson patents from the Crucible Steel 
Co. of America, and has included in the contracts with its 
licensees the right to manufacture, under these patents, the 
alloy known as “Resistal.” 


HEALD MACHINE Co., Worcester, Mass., builder of grinding 
machines and magnetic chucks, has under construction an 
addition te the company’s factory. The new part, 105 feet 
wide by 360 feet long, will be of steel and brick construction 
with a sawtooth roof. It will house the offices, tool-room, and 
experimental and service departments. The present build- 
ings will be devoted entirely to manufacturing purposes. The 
additional space was especially required to handle the in- 
creasing business in automatic internal grinding machines. 


TRANSMISSION ENGINEERING Co., Philadelphia, Pa., is a new 
organization formed for the purpose of specializing in power 
transmission problems. The company will devote its entire 
time to securing data on the most economical methods of 
mechanically transmitting power. Their engineers will be 
available to manufacturers who have transmission problems 
of any kind. L. H. Shingle, the founder of the company, was 
active in organizing the Power Transmission Association, 
and has been treasurer of that organization since its forma- 
tion. 


& TOWNE Co., Stamford, Conn., has purchased 
the assets and goodwill of the STUEBING CowAN Co., Cincin- 
nati, Ohio, manufacturer of hand lift trucks. The sales of 
the entire line of Yale & Towne material handling devices 
will continue to be under the supervision of James C. Morgan. 
The executive personnel of the Stuebing Cowan Co. will be- 
come connected with the Yale & Towne Mfg. Co., Walter C. 
Stuebing acting as assistant to Mr. Morgan, in charge of all 
truck sales, and William Stuebing continuing to act as 
superintendent of the plant at Cincinnati. A large modern 
factory for the manufacture of hand lift trucks and skid 
platforms is in process of construction at Cincinnati, as men- 
tioned in July MACHINERY. 
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OBITUARIES 


WORCESTER R. WARNER 


Worcester Reed Warner of Tarrytown-on-Hudson, N. Y., 
who with Ambrose Swasey founded the Warner & Swasey Co., 
Cleveland, Ohio, died at Eisenach, Germany, June 25. Mr. 
Warner was born at Cummington, Mass., May 16, 1846. He 
spent his boyhood on his father’s farm. At the age of nine- 
teen he went to Boston to learn drafting in the office of 
George B. Brayton. Later in the same year he went to Exeter, 
N. H., to learn the machinist’s trade at the Exeter Machine 
Co. There he met Ambrose Swasey, with whom he was des- 
tined to be associated for more than sixty years. 

In 1870, together 
with Mr. Swasey, 
Mr. Warner moved 
to Hartford, Conn., 
and entered the em- 
ploy of the Pratt & 
Whitney Co. There 
he remained until 
1880, in charge of 
one of the machine- 
building depart- 
ments. He also had 
charge of the com- 
pany’s exhibition at 
Boston and was 
manager of its ex- 
hibit at the Centen- 
nial Exhibition in 
Philadelphia in 
1876. His friendly 
personality was 

throughout his life 
one of his outstand- 
ing characteristics 
and aided him 
greatly in his earl- 
ier years. He was deeply interested in engineering subjects 
and especially in the study of astronomy. 

In 1880 Mr. Warner and Mr. Swasey went to Chicago to 
found a business for themselves, but discovering that they 
were too far west for that early period in machine tool build- 
ing, they moved to Cleveland, Ohio, in 1881, where they built 
a shop on the site on which the Warner & Swasey Co. has 
been established for nearly fifty years. The new company 
soon became known as a builder of high-grade machine tools 
and special machinery, and due to Mr. Warner’s interest in 
astronomy, also became known for the design and construc- 
tion of telescopes and other instruments for observatories. 

The 36-inch refractor at the Lick Observatory and the 40- 
inch refractor at Yerkes Observatory are still the largest re- 
fracting telescopes ever built. The 60-inch reflecting tele- 
scopes for the Argentine National Observatory and for the 
Ohio Wesleyan University, and the 72-inch reflector at the 
Dominion Astrophysical Observatory are surpassed in size 
only by the 100-inch Hooker telescope at Mt. Wilson, Calif. 

While Mr. Warner’s interest in astronomy brought about 
the building of these great instruments which attracted 
world-wide attention, the company became equally well 
known in the mechanical field as a builder of a complete line 
of turret lathes—in fact, turret lathes have always formed 
the solid base upon which the company’s success has rested. 

Mr. Warner was a member of the British Astronomical So- 
ciety, the American Astronomical Society, and the American 
Association for the Advancement of Science. He was at one 
time president of the American Society of Mechanical Engi- 
neers and of the Civil Engineers Club of Cleveland. He was a 
fellow of the Royal Astronomical Society, and held the un- 
usual degree of Doctor of Mechanical Science. He was a 
trustee of the Case School of Applied Science, Adelbert 
College, Western Reserve University, and the Cleveland 
School of Art. He was also a director of the Guardian Trust 
Co. and the Society for Savings of Cleveland, and a member 
of the advisory board of the Cleveland Museum of Art. 

Mr. Warner practically retired from business in 1911, when 
he moved from Cleveland to Tarrytown-on-Hudson, N. Y., but 
he kept up his active interest in the affairs of the company 
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and also had wide interests in philanthropic and educational 
fields. In 1890, Mr. Warner married Cornelia Fraley Blake- 
more of Philadelphia, who survives him. He is also survived 
by a daughter, Miss Helen Blakemore Warner. 


WILLIAM SyMEs ANDREWS, for many years connected with 
the electrical industry, died at his home in Schenectady 
July 1. Mr. Andrews was the oldest employe in the or. 
ganization of the General Electric Co., his service to electric 
lighting being unbroken from the day he entered Edison’s 
employ in the autumn of 1879 before the General Electric Qo, 
came into existence. His death was directly traceable to the 
effects of X-ray burns sustained through a prolonged Period 
of investigation thirty-five years ago, when X-rays were go 
new to science that their dangerous properties in case of long 
exposure to them were not understood. 

Mr. Andrews was born at Saltford, England, September 10, 
1847. He went to Toronto in 1875, and in 1877 came to the 
United States, settling in Newark, N. J. In 1879 he entered 
Edison’s employ, installing the Edison lighting system in 
many cities. He became manager of central station sales 
with the General Electric Co., at Schenectady, in 1894, and 
in 1907 became electric lighting engineer of the company 
in Schenectady and Pittsfield. In 1913 he was appointed a 
consulting engineer. Mr. Andrews was a member of numer- 
ous engineering and scientific societies. 


OLIvER AMES, senior member of the board of directors of 
the General Electric Co., Schenectady, N. Y., died at his home 
in North Easton, Mass., on June 18, aged sixty-five years. 
Mr. Ames had been a member of the board since 1893, being 
elected at that time to fill the vacancy caused by the death 
of his father, who previous to the formation of the General 
Electric Co. was a director of the Thomson-Houston Co. 


JosEPpH HAMMELE, director, sales manager, and for many 
years an associate of the Bausch & Lomb Optical Co., 662 
St. Paul St., Rochester, N. Y., died on July 2. 


GRINDING INTERNAL SPLINES 


A grinding wheel driven by a minute turbine at the factory 
of Adolphe Saurer at Arbon, Switzerland, where high-grade 
commercial vehicles are being manufactured, was described 
in the Automobile Engineer. There is now little difficulty in 
producing accurately ground splined shafts, but the value of 
the accuracy thus obtained may be reduced by inaccuracies 
in making internal splines. The method referred to has been 
devised for grinding the sides of the splines in transmission 
gears. 

A small cup-shaped grinding wheel is mounted on an arbor, 
together with a small disk with integral turbine blades. A jet 
of water, under pressure ranging from 140 to 350 pounds per 
square inch, is directed tangentially upon the blades from a 
pipe in the shank of the tool. The whole assembly must be 
small enough to enter the bore of the gear to be ground. This 
turbine develops power enough to grind both sides of the 
splines, which are previously broached with a slight clear- 
ance at the top. 

In general appearance, the machine on which this grinding 
head is used resembles a small boring mill. The gear to be 
ground is mounted on the table of the machine, which is pro- 
vided with an indexing mechanism and a slight lateral move 
ment to apply the cut. The grinding wheel is carried in 4 
spindle head that is moved up and down by means of a hand- 
wheel during the actual grinding. 

Water under pressure is supplied by a gear pump at the 
rear of the machine, driven by a large belt. The wheel-spindle 
bearings are not injured by loose abrasive, since this is con- 
tinually washed away by the waste water from the turbine 
wheel. 


The June production of automobiles reached over 536,000 
cars, trucks, and buses, according to the National Automobile 
Chamber of Commerce. A new record for the production in 
any six-month period was established during the first six 
months of 1929, with a total output of 3,380,000 cars and 
trucks. This exceeds the output during the same period in 
1928 by 1,053,000 vehicles. The output in June was nearly 
100,000 cars less than in May, and a seasonal decline is noW 
expected following the high pace set by the industry during 
the first six months of the year. 
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COMING EVENTS 


AUGUST 20-28—Fifth Annual Industrial 
Leadership Course at Silver Bay, Lake George, 
N. Y., under the auspices of the Industrial De- 
partment of the National Council of Young 
Men’s Christian Associations, 347 Madison Ave., 
New York City. 


AUGUST 26-28—Aeronautic meeting of the 
Society of Automotive Engineers at the Hollen- 
den Hotel, Cleveland, Ohio. Coker F. Clarkson, 
secretary, 29 W. 39th St., New York City. 


AUGUST 28-SEPTEMBER 1—Twelfth an- 
nual conference on Human Relations in Jndus- 
try at Silver Bay, Lake George, N. Y., under 
the auspices of the Industrial Department of the 


National Council of Young Men’s_ Christian 
Associations, 347 Madison Ave., New York 
City. 


SEPTEMBER 9-11—Fall meeting of the In- 
stitute of Metals Division, American Institute 
of Mining and Metallurgical Engineers in Cleve- 
land, Ohio. W. M. Corse, secretary, 810 
Eighteenth St., N.W., Washington, D. C. 


SEPTEMBER o9-12—Fall meeting of the 
American Welding Society in Cleveland, Ohio. 
M. M. Kelly, secretary, 33 W. 39th St., New 
York City. 

SEPTEMBER 9-12—Fall meeting of the 
Iron and Steel Division, American Institute of 
Mining and Metallurgical Engineers in Cleve- 
land, Ohio. H. Foster Bain, secretary, 29 W. 
39th St., New York City. 


SEPTEMBER 9-13—Annual convention of 
the American Society for Steel Treating at 
Cleveland, Ohio. W. H. Eisenman, secretary, 
7016 Euclid Ave., Cleveland, Ohio. 


SEPTEMBER 9-13—National Metals Con- 
gress in Cleveland, Ohio. Simultaneous meetings 
with the American Welding Society; Institute 
of Metals Division, American Institute of Min- 
ing and Metallurgical Engineers; Iron and Steel 
Division, American Society of Mechanical En- 
gineers; Iron and Steel Division, American Jn- 
stitute of Mining and Metallurgical Engineers; 
and American Society for Steel Treating. 

SEPTEMBER 9-13—Eleventh National 
Metal Exposition under the auspices of the 
American Society for Steel Treating at the 
Cleveland Public Auditorium, Cleveland, Ohio. 
For further information, address W. H. Eisen- 
man, secretary, 7016 Euclid Ave., Cleveland. 

SEPTEMBER 11-13—Fall meeting of the 
Iron and Steel Division, American Society of 
Mechanical Engineers in Cleveland, Ohio. 


Calvin W. Rice, secretary, 29 W. 39th St., 
New York City. 
SEPTEMBER 19—Meeting of the Electric 


Hoist Manufacturers Association in New York 
City. Secretary, E. Donald Tolles, 165 Broad- 
way, New York City. 

SEPTEMBER 30-OCTOBER 2—Eighth an- 
nual convention of the National Industrial Ad- 
vertisers Association in Cincinnati, Ohio. Chair- 
man of the Convention Committee, Jesse R. 
Harlan, advertising and sales manager of the 
Stuebing-Cowan Co., Cincinnati, Ohio. 


SEPTEMBER 30-OCTOBER 4—Machine 
Tool Exposition held by the National Machine 
Tool Builders’ Association in the Public Audi- 
torium, Cleveland, Ohio. Ernest F. DuBrul, 
general manager, 1415 Enquirer Building, Cin- 
cinnati, Ohio. 

SEPTEMBER 30-OCTOBER 4—Machine 
Tool Congress to be held in Cleveland, Ohio, 
jointly with the Production Meeting of the So- 
ciety of Automotive Engineers and the Machine 
Shop Practice Division Meeting of the Amer- 
ican Society of Mechanical Engineers. For fur- 
ther information, address E. F. DuBrul, National 
Machine Tool Builders’ Association, 1415 En- 
quirer Building, Cincinnati, Ohio. 

OCTOBER 2-4—Production meeting of the 
Society of Automotive Engineers to be held at 
Hotel Cleveland, Cleveland, Ohio. Coker F. 
Clarkson, secretary, 29 W. 39th St., New York 
City. 

OCTOBER 7-10—Annual 
National Electrical 


meeting of the 
Manufacturers Association 


at the Wardman Park Hotel, Washington, D. C. 
For further information, address Albert Pfaltz, 
National Electrical Manufacturers Association, 
420 Lexington Ave., New York City. 


OCTOBER 7-12—First National Electrical 
Exposition to be held at the Grand Central 
Palace, New York City, under the joint auspices 
of the Electrical Board of Trade of New York 
and the New York Electric League. For further 
information, address E. F. Korbel, 441 Lexing- 
ton Ave., New York City. 


OCTOBER 24-26—Semi-annual meeting of 
the American Gear Manufacturers’ Association 
at Briarcliff Lodge, Briarcliff Manor, N. Y. 
T. W. Owen, Secretary, 3608 Euclid Ave., 
Cleveland, Ohio. 


DECEMBER 2-6—Annual meeting of the 
American Society of Mechanical Engineers at 
the Engineering Societies Building, 29 W. 39th 
St., New York City. Calvin W. Rice, secretary, 
29 W. 39th St., New York City. 


NEW BOOKS AND PAMPHLETS 


ROLLING MILL ROLLS. A bibliography by 
Victor S. Polansky. 59 pages, 5 by 7 
inches. Distributed by the Carnegie Library 
of Pittsburgh, Pittsburgh, Pa. 


ROLLING TESTS OF PLATES. By Wilbur 
M. Wilson. 60 pages, 6 by 9 inches. Pub- 
lished by the University of Illinois, Urbana, 
Ill., as Bulletin No. ror of the Engineering 
Experiment Station. Price, 30 cents. 


INVESTIGATION OF HEATING ROOMS 
WITH DIRECT STEAM RADIATORS 
EQUIPPED WITH ENCLOSURES AND 
SHIELDS. By Arthur C. Willard, Alonzo 
P. Kratz, Maurice K. Fahnestock, and 
Seichi Konzo. 72 pages, 6 by 9 inches. 
Published by the University of Illinois, 
Urbana, Ill., as Bulletin No. 192 of the 


Engineering Experiment Station. Price, 40 
cents. 
FORMULAS IN GEARING. 265 pages. Pub- 


lished by the Brown & Sharpe Mfg. Co., 
Providence, R. J. Price, $1.50. 

This is a revision of a book dealing with 
gearing formulas. Considerable new material 
has been added in the new edition, including 
calculations for long and short addendum for 
spur gears and stub tooth gears; data on gen- 
erated straight tooth and spiral bevel gears, 
using the Gleason Works system; strength of 
both metallic and non-metallic gears, including 
outline factors for 14 1/2- and 20-degree pres- 
sure angles and 20-degree stub tooth gears, 
based on the diametral and circular pitches; 
diagrams for the solution of right-angle and 
oblique-angle triangles; and logarithms for gear 
ratios from 24/100 to 100/24, inclusive. 


X-RAYS IN INDUSTRY. 60 pages, 5 1/2 by 
8 1/2 inches. Distributed by the Eastman 
Kodak Co., Rochester, N. Y. 

X-ray photography is being increasingly used 
to determine the internal structure of inanimate 
objects. Steel castings, aluminum castings, 
metal radio transmission tubes, and a variety 
of other metal objects have been subjected to 
X-ray examination, and such examination has 
become standard practice in some factories. The 
principal work along these lines has been done 
in the Watertown Arsenal, the Massachusetts 
Institute of Technolegy, and the Woolwich 
Arsenal in England. This information, as part 
of a brief survey of the theory and use of X- 
rays in industry, is included in this booklet. 
The booklet should stimulate manufacturers to 


visualize many applications of radiography 
peculiar to their own business. 
ENGINEERING INDEX FOR 1928 (Two 


Volumes). 2000 pages, 7 3/4 by 10 1/2 
inches. Published by the American So- 
ciety of Mechanical Engineers, 29 W. 39th 
St., New York City. Price, one hundred 
twenty-five dollars. 

This work is an outgrowth of an engineering 
index that has been issued annually for the last 
forty-five years and that has come to be recog- 
nized as an authentic guide to periodical tech- 
nical literature. The present index, however, 
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differs radically from preceding ones in that it 
is far more comprehensive. It has been ex. 
tended in scope to include every branch of engi- 
neering in seventeen languages, and may be said 
to be the first encyclopedic bibliography of pe- 
riodical engineering literature ever published, 
The work contains a classified list of articles 
appearing in the technical press throughout the 
world during the year 1928. The present edi- 
tion includes 75,000 reference items covering 
1700 periodicals. ‘These items are all accurate. 
ly classified under alphabetically arranged sub- 
headings and carefully cross-indexed, the ma- 
terial being so voluminous that it requires two 
books of 1000 pages each. A sufficient descrip- 
tion of the article is given in each case for the 
reader to obtain an adequate conception fe- 
garding its probable value for his purpose. The 
name, date, and address of the publication jn 
which the article appeared are also given. A 
new feature of the present edition is an authors’ 
index. In its present comprehensive form, this 
work should be an invaluable guide for use in 
public and corporation libraries, government 
departments, industrial organizations, and ed- 
ucational institutions. 


REPORT OF THE NATIONAL SCREW 
THREAD COMMISSION. 261 pages, 6 
by 9 inches. Published by the United 
States Department of Commerce, Miscel- 
laneous Publication, Bureau of Standards, 
No. 89. Price, 50 cents. (Copies may be 
procured from the Superintendent of Docu- 
ments, Government Printing Office, Wash- 
ington, D. C.) 

This is the third report of the National Screw 

Thread Commission, and it is a revision made 

in 1928 of the 1924 report. A number of im- 

portant revisions have been made in the Amer- 

ican National (formerly National) Screw 

Thread Series, including additional data and 

the substitution of tables of specific pitch-diam- 

eter tolerances for threads of special diameters, 
pitches, and lengths of engagement, in place of 
the method of determining such tolerances by 
adding together increments. The specifications 
for threading tools have been revised extensive- 
ly. There is considerable new material, such 
as the American National bolt and nut propor- 
tions; screw threads for oil-well drilling equip- 
ment, including pipe, casing, line pipe, and 
other specifications published by the American 
Petroleum Institute; standard hose connections 
for welding and cutting torches; rolled threads 
for screw shells for electric sockets and lamp 
bases; standard designs of plain and threaded 
plug and ring gages; common practice as to 
the thread series and classes of fits for different 
applications of screws, bolts, and nuts; and an 
outline of standard practice for Acme screw 
threads. This outline of practice gives general 
specifications, the classification of fits, and 
tables and formulas for allowance and _toler- 
ance values, and is followed by specifications 
and data for Acme thread gages. Tools for 
producing Acme screw threads are dealt with 
in the appendix, where dimensions and _toler- 
ances for Acme taps are also given. ‘This report 
is illustrated throughout by drawings wherever 
needed, and it gives most of the data in tab- 
ular form. 


NEW CATALOGUES AND CIRCULARS 


PULLEYS. T. B. Wood’s Sons Co., Cham- 
bersburg, Pa. Bulletin 272, containing data on 
ball-bearing loose pulleys. 


ELECTRIC STARTERS. Lincoln Electric 
Co., Cleveland, Ohio. Circular descriptive of 
Lincoln “‘Across-line” safety starters. 


LIGHTING EQUIPMENT. Crouse-Hinds 
Co., Syracuse, N. Y. Bulletin 2134, descriptive 
of a new floodlight for universal service. 


STEEL CASTINGS. Lebanon Steel Foundry, 
Lebanon, Pa. Circular illustrating the use of 
Lebanon steel castings in motor mowers and 
lawn tractors. 


ELECTRIC STARTERS. Electric Controller 
& Mfg. Co., Cleveland, Ohio. Circular jllus- 
trating a variety of applications of E. C. & M. 
automatic synchronous motor starters. 
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HARDENING EQUIPMENT. Leeds & 
Northrup Co., 4901 Stenton Ave., Philadelphia, 
Pa. Pamphlet No. 19 in a heat-treating series, 
dealing with the hardening of tools by the 
Hump method. 

MONEL METAL AND NICKEL. Inter- 
national Nickel Co., Inc., 67 Wall St., New 
York City. Pamphlet containing instructions 
for welding, brazing, and soldering Monel Metal 
and pure nickel. 


AUTOMATIC WIRE-FORMING MACHIN- 


ERY. Baird Machine Co., Bridgeport, Conn. 
Circular illustrating Baird automatic  wire- 
forming machines, presses, and_ horizontal 


chucking machines. 


BAROMETER AND VACUUM RECORDER 
FOR STEAM TURBINES. Uehling Instru- 
ment Co., 473 Getty Ave., Paterson, N. J. 
Bulletin 150, describing the Uehling combined 
barometer and vacuum recorder for steam tur- 
bines. 


ELECTRICAL HEATING EQUIPMENT. 
General Electric Co., Schenectady, N. Y. Pam- 
phlet illustrating and describing GE industrial 
heating devices, including soldering irons, glue 
pots, immersion heaters, cartridge units, melt- 
ing pots, electric furnaces, etc. 

ROLLED ZINC. New Jersey Zinc Co., 160 
Front St., New York City. Pamphlet dealing 
with rolled zinc. Among the subjects covered 
are rolling mill tolerances, methods of testing, 
fabrication of rolled zinc, soldering, painting, 
finishes, physical properties, and uses. 

FLEXIBLE COUPLINGS. Brown Engineer- 
ing Co., 133 N. 3rd St., Reading, Pa. Bulletin 
28, describing the constructional features of 
“Kanti-Lever” flexible couplings. The bulletin 
also contains prices and dimensions, as well as 
information on how to select couplings. 

BUTT-WELDING MACHINES. Federal 
Machine & Welder Co., Dana Ave., Warren, 
Ohio. Bulletin 60, describing the construction 
and advantages of Federal butt-welding ma- 
chines. Typical examples of the class of work 
handled on these machines are illustrated. 


AIR COMPRESSORS. Allen Air Appliance 
Co., Inc., Grand Central Terminal, 452 Lexing- 
ton Ave., New York City. Circular treating of 
the mechanical characteristics of Triple A cen- 
trifugal air compressors, and their application 
in various classes of service. Tables of sizes 
and capacities are included. 


BALL BEARINGS. New Departure Mfg. 
Co., Bristol, Conn. Sheets for loose-leaf cat- 
alogue, dealing with the advantages of ball 
bearings in general machinery application, and 
containing tables giving principal dimensions 
and load ratings of single-row bearings, double- 
row bearings, and radax bearings. 


WELDING MACHINES. Acme _ Electric 
Welder Co., 5621A Pacific Blvd., Los Angeles, 
Calif., is distributing a series of bulletins en- 
titled “The Acme of Metal Joinery,” describing 
the different groups of Acme “hot spot” welding 
machines, which are made in styles suitable 
both for light and heavy-duty service. 


PULLEYS. Henry Lindahl Foundry & Ma- 
chine Co., 5900 Ogden Ave., Chicago, Ill. Cat- 
alogue 22, covering the complete line of Lindahl 
pulleys. The catalogue gives dimensions and 
prices of machine molded pulleys, ball-bearing 
loose pulleys, steel and wood split pulleys, pa- 
per pulleys, wire rope hoisting sheaves, belt 
pulleys, etc. 


MAGNETIC SEPARATORS. Magnetic Mfg. 
Co., Milwaukee, Wis. Bulletin 90, devoted to 
the magnetic separation of flour, feed, cereal, 
cotton seed, pulverized coal, lime, gypsum, and 
other materials of a similar nature. The bul- 
letin shows a number of types and designs of 
machines especially adapted for use where dust 
prevention is necessary and fire hazards are en- 
countered. 


ELECTRIC EQUIPMENT. Electric Con- 
troller & Mfg. Co., Cleveland, Ohio. Bulletins 
970, and 1037-D, describing, re- 
snectively, controllers for alternating-current 
slip-ring motors, solenoids for direct current. 
crane switchboards for direct-current motors. 
and limit stops for alternating- and direct- 
current motors. A price sheet accompanies each 
of these bulletins. 


GEAR INSPECTION MACHINE. Fellows 
Gear Shaper Co., Springfield, Vt. Booklet de- 
scriptive of the “Red Liner,” a machine for 
charting automatically a permanent record of 
errors in gears under conditions closely ap- 
proaching those of actual operation. The ma- 
chine is described in detail, and a number of 
characteristic charts are reproduced, showing 
errors in gears which have been tested with this 
machine. 


PLATING EQUIPMENT. Hanson-Van 
Winkle-Munning Co., ro9 Church St., Matawan, 
N. J. Bulletins A-103, B-ror, E-515, M-r100, 
M-r1or1, and M-103, illustrating and describing, 
respectively, Hanson-Munning anodes for elec- 
troplating; buffs, compositions, and cleaners; 
low-voltage generators for electroplating and 
similar uses; Optimus type E plating barrels; 
oblique and jewelers’ plating barrels; and semi- 
automatic plating conveyors. 

MATERIAL HANDLING EQUIPMENT. 
Cleveland Electric Tramrail Division of the 
Cleveland Crane & Engineering Co., Wickliffe, 
Ohio. Circular illustrating the use of Cleve- 
land tramrail systems for transporting bales 
under all sorts of conditions. Circular illus- 


trating the use of the Cleveland tramrail sys. 
tem on foundry handling jobs. Circular show. 
ing the application of the Cleveland tramraif 
system in handling flasks, patterns, cores, and 
molds. 


LATHES. South Bend Lathe Works, 746 £, 
Madison St., South Bend, Ind. New general 
catalogue No. 9go-A, containing illustrations, 
descriptions, and prices of the entire South Bend 
line of lathes from the 9-inch to the 18-inch size 
Several new models are shown in the present 
edition, and a number of new lathe attachments 
are also shown for the first time. A section is 
devoted to the new model tool-room precision 
lathe, which is built in sizes of from 11 to 38 
inches. 


SILENT CHAIN DRIVES. Ramsey Chain 
Co., Inc., 1039 Broadway, Albany, N. Y. Cat- 
alogue 628, on Ramsey silent chain drives, Fol- 
lowing a description of. the mechanical features, 
an outline is given of the field of application, 
illustrated by numerous halftones showing the 
use of these drives in a wide variety of indus- 
tries. The last part of the book contains gen- 
eral data, including tables of chain speeds, 
standard hub diameters, chain lengths, tables 
of sprockets, etc. 


ELECTRICAL EQUIPMENT. General Elec- 
tric Co., Schenectady, N. Y. Bulletins GEA 
86A, 394A, 722A, 782A, 874D, 875D, 904B, 
970A, 1104, 1105, 1125, 1138, and 1142, jllus- 
trating and describing, respectively, single-phase 
directional over-current relays; induction motor- 
generator sets; Selsyns for remote signaling, 
control, and indication; outdoor station equip- 
ment; type WD-200A arc welder; type WD- 
300A arc welder; single-stage centrifugal air 
compressors for cupola blowing; type PQ re- 
lays; motor drive for metal-working machin- 
ery; under-voltage devices for oil circuit-break- 
ers; GE arc-welding school; self-contained pil- 
lars; type EW resistors for mine and industrial 
haulage locomotives. 


ELECTRIC EQUIPMENT. Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. Leaf- 
let 20,388, describing the new line of Class 12- 
700 type A reversing drum controllers for 
wound rotor induction motors. Folder 5179, 
descriptive of the many features of Westing- 
house steel panels for switchboards. Folder 
5181, entitled “Quality Switchboards,” outlin- 
ing the important advantages of steel switch- 
boards and the distinctive features of Westing- 
house switchboards. Folder 5188, illustrating 
and describing the Westinghouse direct-current 
totally enclosed fan-cooled type SK motor, for 
use where the motor must be protected from 
dust, fumes, or abrasive material. Special pub- 
lication 1842, descriptive of line-starters and 
line-start motors. 


DIAMONDS USED AS CUTTING TOOLS 


Tools pointed with diamonds have been regularly used in 
the past for dressing grinding wheels and for cutting hard- 
ened steel and other materials that were too hard to be cut 
It is a more recent discovery that diamond 
tools can be used economically in machining a number of 
softer materials, particularly those on which steel tools do not 
have a satisfactory life. The 8S. A. E. Journal calls attention 
to the fact that among the materials most commonly con- 
sidered suitable to be machined with diamond tools today are 
hard rubber, vulcanized fiber, ebonite, vulcanite, mica, “felt” 
paper rolls, bronze, bearing metals, aluminum, copper, monel 
metal, and malleable iron. All these materials are more severe 
in their effects on steel turning tools than their hardness and 
tenacity would indicate, and it is difficult to obtain a smooth 


by steel tools. 


finish on them with a steel tool. 


The diamond tool can be run at such a high speed that it 
is practicable to take a very fine cut; this, with a marked 
freedom from tearing effect, makes it possible to obtain a 
smoothness of finish that can be produced by no other method 
of machining. In turning aluminum, copper, and malleable 
iron, the diamond tool does not tear the metal and leave it 
rough, as a steel tool does. To make the most of its ability 
to give a smooth finish, the feed of a diamond tool should be 


very fine and the speeds very high. 
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GERMAN MACHINERY EXPORTS 


One of the main features of Germany’s commercial policy 
since the war has been to re-establish and expand her markets 
for machinery in eastern Europe, including Russia. These 
efforts have been very successful, German exports of machin- 
ery to eastern Europe having risen from a value of about 
$18,000,000 in 1924 to $60,000,000 in 1928. In the latter year 
over 20 per cent of the German machinery exports went to 
the eastern European market. Russia absorbs more than half 
and Poland about 25 per cent of the exports going to that part 
of Europe. Finland is also an important buyer of German 
machinery. The machinery exports to eastern Europe in- 
cluded machine tools valued at over $10,000,000, of which 
Russia absorbed machines to a value of about $7,500,000 and 
Poland about $2,000,000 worth. 


* * * 


The Amtorg Trading Corporation, 261 Fifth Ave., New 
York City, announces that during the nine months, October 1, 
1928 to July 1, 1929, the Soviet Union bought about $18,000,000 
worth of industrial machinery in the United States, which 
was 60 per cent more than the purchases for the entire preced- 
ing twelve months. Sales of Soviet products in the United ¥ 
States during the nine-month period mentioned reached 4 
total of nearly $20,000,000, a gain of about $3,000,000 over 


the corresponding period a year ago. 


: 
: 
4 
4 
2 
? 
= 
3 
f 
| 
: . 


‘ 


MACHINERY 


DESIGN — CONSTRUCTION — OPERATION 


Volume 35 AUGUST, 1929 Number 12 


PRINCIPAL ARTICLES IN THIS NUMBER 


Plymouth Plating Department Sets a Standard—By Charles O. Herb........ 881 
Milling Cutter Engineering—By A. N. Goddard 885 
: Chromium-plated Molds for Bakelite Parts—By C. R. Given ................ 889 
: Special Tools and Devices for Railway Shops ................0ceeeeeeeees 890 
: Weighing Methods that Cut Factory Costs—By J. W. Rockefeller ........... 893 


Watch the Repair Costs—Rating the Ability of Foremen—Clear Presentation of Formulas— 
Some Shop Laboratories Pay Big Dividends 


E The Machine Shop Apprenticeship in Practice—By C.J. Freund ............ 899 
. Cutting Costs With a Tool Control System—By L. H. Tenney ............. 900 
Portable Electric Tools in an Automobile Plant 907 
Time-saving Double-spindle Burring Machine—By R. E. McCoy ............ 911 
Sheet-metal Rolling and Forming Methods—By Frank H. Mayoh ........... 913 
A Combined Boring-bar and Grooving Tool—By B- J. 916 
Keeping Polishing Wheels in Good Condition—By Donald A. Hampson ...... 922 
A User Tests Tungsten-carbide Tools—By F. S. Walters................2.. 934 
Planing and Milling Machine of Huge Size—By S. Weil ................... 936 
Bending Die for Radio Tube Wires—By Joseph S. Pecker ................4.. 937 
A Well Designed Exhaust System—By H.L. Kauffman ..................05. 940 
Electric Ovens for Drying Lacquer—By Russel J. Waldo .................. 942 
Heat-treating Alloy Steel Airplane Parts—By C. B. Phillips ................ 943 
DEPARTMENTS 
Notes and Comment on Engineering Topics .................c0cceeeeceeee 897 


Total Distribution tor July, 17,220 Copies 


Product Index 310-330 Advertisers Index 333-334 


PUBLISHED MONTHLY BY 


THE INDUSTRIAL PRESS, 140-148 LAFAYETTE STREET, NEW YORK 


ALEXANDER LUCHARS, President ROBERT B. LUCHARS, Vice-President EDGAR A. BECKER, Treasurer 
ERIK OBERG, Editor FRANKLIN D. JONES, Associate Editor CHARLES O. HERB, Assistant Editor FREEMAN C. DUSTON, Assistant Editor 
LONDON : 52 Chancery Lane PARIS: 15 Rue Bleue 


YEARLY SUBSCRIPTION: United States and Canada, $3 (two ‘years, $5); foreign countries, $6. Single copies, 35 cents. 


Copyright 1929 by The Industrial Press. Entered as second-class mail matter, September, 1894, at the Post Office 
in New York, N. Y., under the Act of March 3, 1879. Printed in the United States of America. 


| 
i 
| 

re 

: 

5 


ig is almost uncanny the way the work drops from the 
Gage-Matic Internal without any perceptible differ- 
ence in size or finish. Furthermore, variation in stock 
to be removed makes no difference in the final result, for 
the machine keeps grinding until the solid positive plug 
enters when it must be to size—no more, no less. 


To officials, we say: “Run a Gage-Matic yourself for an 
hour, you don’t have to have experience to do it, and get 
that thrill of hearing a perfectly dressed wheel cut like 
a tool, a whir and a sing that to a real mechanic’s ear 
is only equaled by the purr of a well adjusted motor. 
Try the size plug, not one but any number of pieces, and 
see how perfect the fit, while with the no-go end, it 
won’t even start. Turn them about and try them for 
taper, test them for out of roundness, hold up to the 
‘ | light, examine them for finish and inspect them any 
way you like.” 


For exact duplication automatically 
performed, the Gage-Matic has no 
equal. May we send you literature? 


The Heald Machine Co. 


Worcester, Mass. 
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Powerful,Snappy Machine 


No.3 Belted Spindle Drill- 
ing Machine. Powerful. 
Flexible. Three open belt 
speeds by direct belting to 
spindles. Maximum pow- 
er through efficient me- 
chanical belt tightener. 
Three lower speeds of 
greater power through ball 
bearing back gear unit. 


Mechanical belt shifter. 
Semi-automatic power 
feed. Ball bearing back 
gear unit. Geared pump 
for wet drilling. Universal 
motor bracket. 


Leland-Gifford Company, Worcester, Mass., U.S. A. 
RANCHES AGENTS 
BOSTON CHICAGO CLEVELAND phage & Bolthoff Denver 
. E. Satterlee Compan inneapoli 
DETROIT NEW YORK Ge.” 
PITTSBURGH ROCHESTER Herberts-Moore Machinery Co. San Francisco 
F. F. Barber Machinery Co. Toronto 
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ANOTHER ONE OF THE 143 MACHINE TOOL MANUFACTURERS 
THAT USES SKF BEARINGS 


YOU MAY BUYA 
BEARING AS A 
BARGAIN BUT 
TRYAND GETA 
BARGAIN OUT OF 


USING IT 
fo 


Nothing is apt to costso much 
as a bearing that cost so little. 


HE 24 men posed in this picture 
give a vivid impression of the huge 
William Sellers & Co. boring mill. When 


machinery of this gigantic size starts 


going . . . everything must be right! 
You simply can’t afford to take chances 
by putting in something ‘‘just as good”’ 
or to save a little on parts in the build- 
ing of it. And that is why S&ISF, ‘‘the 
highest priced bearings in the world”’ 
are used. 

SIS Ball Bearings take the thrust 
on screws and rods for operating the 


saddles and slides. They also take the 
load on the cross rail lifting screw and 
are used on the pinion shaft coupled to 
the motor. Not only do S308 Bearings 
do their share to keep this mammoth 
machine going at its highest efficiency 
with little attention but also maintain 
precision of work for they never re- 
quire any adjustments. And no 
matter how big or small the machine 
may be on which SXF Bearings are 
used they prove to be the lowest in 
cost per bearing hour. 


SKF INDUSTRIES, INC., 40 East 34th Street, New York, N.Y. 


Giants or Pigmies—Machine Tool Performance 


is Made Dependable with SKF Bearings 


2323 


Ball and Roller Bearings 
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WILLIAM SELLERS & CO., Inc. 


required to make adjustments on the Cincinnati Rapid Traverse 
Shaper. The same wrench fits them all— tool post, vise, table 
support, rail clamp and clapper box. 


This — like the easy speed and feed changes, the new spring 
throwout hand feed, the automatic clamp for stroke changes, 
and power rapid traverse to the table—is just another one of the 
refinements on the Cincinnati that lessen the set up time. 


You should study the many shaper refinements, exclusive to 
Cincinnati Shaper, described in detail in our catalog. Write for it. 


THE CINCINNATI SHAPER CO., CINCINNATI, O. 


Cinci pers 


CTSE 
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You Can See Why 


a large Eastern Manufacturer selected 


TIME SAVER LATHES 


The operator, from normal check work and manipulate 
working position, without in- machine with ease. 
terference from apron, can 


Just a glance illustrates the 
advantage of Niles apron de- 
sign, resulting in less fatigue 
on part of operator and ulti- 
mate increase in production. 


Write for bulletin. 


Left—The NILES way 
—Operator stands in 
natural position to cali- 
per work. 


Below—T he average 
apron causes operator 
to reach for work. 


The Niles Tool Works Company 
Division General Machinery Corporation of Delaware 
Hamilton. Ohio 
Sales Agents—Pratt and Whitney Company 


Division Niles Bement Pond Company 


Sales Offices 
BIRMINGHAM.....Alabama Ohio LOS ANGELES... .California ROCHESTER... New York 
BUSTON Massachusetts Ohio NEW YORK.......New York SAN FRANCISCO. . California 
Illinois DETROIT.........Michigan PITTSBURGH. Pennsylvania ST. Missouri 


PHILADELPHIA.. . Pennsylvania 
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HEAD ZINC 


FOR THE DIE CASTING INDUSTRY 


| Strength Utility 


This generator housing is not a combination of castings, 
reinforcing members, extruded pieces, machined surfaces, 


and numerous bolts, nuts and screws. 


This generator housing is a single zinc base die casting. 
Its strength ... its design... its lack of applied parts 


... its general utility . . . immediately mark it as such. 


This zinc base die casting is made with Horse Head— 
uniform quality— Zinc. This Horse Head Zine assures 
die=casting strength . . . facilitates die=casting design... 
emphasizes the general utility of die casting. 


Gm THE NEW JERSEY ZINC CO. 
160 FRONT STREET, NEW YORK CITY 


Zinc Metals and Alloys Rolled Zinc Zinc Pigments - Sulphuric Acid =< 
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Bon Soir. 


Miessieurs et Mesdames ~ 
Faites vos jeux! 
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“Good Evening, Ladies and Gentlemen— 
Place your bets!” The bets are placed, the 
wheel spins, there is a sudden tenseness as 
the little ball settles in its cup. And then? : 
Yes, there is one winner but also there are a 
many losers. 


He who seeks his chances with Dame For- 
tune can find no better meeting place and 


certainly no finer gaming equipment than : 
that afforded by Monte Carlo. : 


But there are many gamblers far from the 
wealthy little principality on the Mediter- 
ranean, who take just as great chances. And 
just as surely there is but one doubtful win- 
ner for many positive losers. We refer to 
those who take unnecessary chances in buy- 
ing machine equipment. Unnecessary be- 
cause it is so infinitely simple to buy guar- 
anteed results. 


The experience of users proves the value, the 3 
quality, the dependability of Lodge & Shipley 
Lathes and gives a clear picture of the re- 
sults to be expected. Lodge & Shipley own- 
ers are investors, not gamblers. Let us tell 
you why. 


The Lodge & Shipley Machine Tool Co. 


Cincinnati, Ohio 


Lodge & Shipley 
Manufacturing 
Lathe 


For production where quantity, lots 
of work exceed the capacity of an 
engine lathe but do not warrant the 
use of an automatic. Ordinary lathe 
tools are used and, due to extreme 
flexibility of tooling, any number of 
varying lots of pieces can be ma- 
chined, without additional equip- 
ment to that supplied with the 
machine, at a saving of 25% to 
75% of engine lathe time. The at- 
tachments that make possible these 
time-savings in no way affect the 
machine’s efficiency on single-piece 
work. 
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PROGRESS 


SAC Automatic Crankshaft Lathe 
simultaneously turns all bearings 
to grinding size in one operation. 
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Always there must be dreamers and people who 
plan. Nothing is accomplished where there is no 
exercise of imagination. But when the dream has 
been visualized; the design has been developed 
and the experiments completed----what? 


LeBlond machine tools have forty years con- 
structive development and experience projected 
into every design. Every machine is a develop- 
ment of all its predecessors. This has made it 
possible and continues to make it increasingly 
practical to develop designs where a single ma- 
chine replaces a battery. 


The progress of LeBlond machine tools is re- 
flected throughout the industry in increased pro- 
duction, the basic economic factor of American 
manufacturing success. 


Obsolete Tools Mean Profit Starvation; 
Get the Facts on LeBlond Modern Equipment 


LEBLOND 


MACHINE TOOL DIVISION 


The R. K. LeBlond Machine Tool Co., Cincinnati, Ohio 


Builders of Lathes — Cutter Grinders — Milling Machines — 
Electrical Tools — Aircraft Engines 


: 


=> 


Two bohunks with pick and shovel dig a trench in five hours. 
One man with a modern motor ditch digger excavates a 
trench of identical dimensions in half an hour. 

Compare! 


Then compare the methods employed by two manu- 
facturers of metal products making identical articles. 
One uses three separate machines for boring, drilling 
and milling; equipment that represents a large invest- 
ment, occupies unwarranted floor space, wastes time 
in handling work and runs up unnecessary overhead. 
The other manufacturer is one of a fast growing clan 
of alert industrialists who secure the high production, 
rigid accuracy and unbelievable all round economy of 
performing three operations on one machine—namely 
the G & L Horizontal Boring Machine — the G & L 
Method. Investigate. 


SPECIALISTS 
GIDDINGS & 


FOUNDED 


IN HORIZONTAL BORING, DRILLING AND MILLING 
LEWIS MACHINE TOOL CO.. Fond Du Lae. Wis. 
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LANDIS 
Pipe Threading Machines 


Pipe fabricating on a large scale presents its own 
production problems — solved as to threading and 
cutting by Landis Equipment. 


The Landis Pipe Threading and Cutting Machines 
shown, work 50 hours a week on wrought iron and 
steel pipe on a profitable production schedule. 


Landis accuracy, speed, low oper- 
ating costs, the wide working 
range of each machine and the 
diversity of sizes —from 2 to 20 
inches—in which Landis Pipe 
Threading and Cutting Machines 
are made—provides efficient equip- 
ment for all kinds of pipe work. 


LANDIS MACHINE COMPANY, Inc. 


Cleveland Office: 


DOMESTIC AGENTS: Young & Vann Supply Co., Birmingham, Ala.; Herberts Machinery & Supply Co., Los Angeles, Calif.; Herberts Moore 
Machinery Co., San Francisco, Calif.; Hendrie & Bolthoff Mfg. & Supply Co., Denver, Colo.; R. S. Armstrong & Brother Company, Atlanta, Ga.; 
Marshall & Huschart Machinery Co., Chicago, Ill.; Marshall & Huschart Machinery Co. of Indiana, Indianapolis, Ind.; Woodward Wight & Co., 
New Orleans, La.; Shreveport, La.; Tampa, Fla.; R. B. Whitacre & Co., St. Paul, Minn.; Coleord Wright Machinery & Supply Co., St. Louis, Mo.; 
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Pack Your Bag 


and 
Your Threading Problems 
for the 
MACHINE TOOL SHOW 
Cleveland, Sept. 30th to Oct. 4th 
We'll take care of 


Your Threading Problems 
at Booth No. 1-B-8 2 


LANDIS 


Pipe and Nipple Threading Machines 


Production machines, cutting accurate threads 
economically ; typical Landis equipment for prof- 
itable manufacturing service in a specialized field. 


Work-holding vises are quick and convenient in 
operation, with horizontal sidewise, as well as ver- 
tical centering, adjustment to insure the accurate 
alignment with the die, so important in threading 
operations. 


Landis Pipe and Nipple Threading Machines are 


made in sizes up to 4”, in single and multiple 
heads, with belt or motor drive. 


Landis Production Threading Equipment includes 
machines to handle all kinds of pipe and bar work, 
fitted with correct die heads using the well known 
Landis Chaser for each class of work. 


If you thread pipe, bar stock—or anything else— 
ask Landis Threading Engineers to recommend 
equipment that will guarantee profits. 


Waynesboro, Pa., Detroit Office, 5928 Second Blvd. 


504-505 Marshall Bldg. 


Harry M. Euler Co., Portland, Ore.; D. S. Mair Machinery Co., Houston, Texas; Salt Lake Hardware Co., Salt Lake City, Utah; Hallidie Machinery 


Co., Seattle, Wash.; Hamilton Machinery Co., Chattanooga, Tenn. 


CANADIAN AGENTS: Canadian Fairbanks Morse Company, Montreal, Toronto; Winnipeg; Vancouver. 
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THE AMERICAN TOOL WORKS 
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Race? 


LATHES 
RADIALS 
SHAPERS 


COMPANY, 


Under present conditions the capacity for 
immediate deliveries of manufactured articles 
determines in large measure who will sell the 
goods. Thus we have a race—healthy competi- 
tion between manufacturers who are in a posi- 
tion to turn out high quality products quickly. 


And here is where the American Auto-Oiled 
Shaper adds the impetus of its production 
ability to organized industry. Every detail of 
this machine is designed to withstand indefi- 
nitely the demands of constant use. From its 
efficient automatic oiling system to its outward 
appearance it bespeaks its ability to perform 
the most difficult task. In every variety of ser- 
vice this machine has proved its inherent com- 
petence to perform all classes of work at the 
highest practicable speeds and coarsest feeds, 
and to produce at the same time a finished 
product of unquestioned, uniform accuracy. 


Cincinnati, U.S.A. 
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Assembling Threa 


N ot by making the Screw 
small enough and the 
Tapped Hole large 
enough 


But by making Screws 
that fit the 
Threaded Holes 


The Hartness Screw 

Thread Comparator 

Guarantees Screws 
That Fit 


JONES & LAMSON MACHINE.COM|/? 
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There is a Reason 


why the large manufacturers of 
aircraft motors use Bryant No. 
12-L large swing grinders for 
grinding holes in connecting 
rods. Ask for information. 


BRYANT CHUCKING GRINDER CO. 


350 Clinton Street, Springfield, Vermont 
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HIS Mil-waukee-Mil re- 

leased three operators for 
other work, replaced several other 
machines in the line witha result- 
ant saving in floor space, and ac- 
tually increased production over 
100%. Quite a record for one 
machine and a single operator! 


It is such savings as this that 
have brought the Mil-waukee- 
Mil to the foreground and made 
it the leading production milling 
machine of the day. 


The problem was to circular-mill 
automobile brake shoes—malle- 
able castings 2%” wide and 11%” 
around the periphery. 


A list of Mil-waukee-Mi/ users reads like 


and Machines 
cost! 


The solution—a 1403 Mil-wau- 
kee-Mil Simplex with a simple 


hand clamping fixture and askip- 


stop rotary table to automatically 
control the milling cycle. This 
eliminates all idle machine and 
operator time. 


Two double-link brake shoes are 
mounted in the fixture at one 
time. While one shoe is in the cut, 
the workpiece is changed in the 
opposite side of the fixture. After 
finishing the cut the table quickly 
rotates past the “air space” and 
the next cut begins. Result—8o0 
pieces per hour, continu- 
ously — day after day. 
Have you ever noticed 
how K& T Production 
Service jobs avoid idle 
time ? 


No milling machine of 
the past decade has offer- 


ed so many new and basic devel- 
opments as the new Mil-waukee- 
Mil. It stands out sharply as 
an example of machine design 
in which the benefits and econo- 
mies of unit construction are 
awarded to the user. 


KEARNEY & TRECKER CORPORATION 


MILWAUKEE, WIS., U. S. A. 


“Who's Who in Industry.” 
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N many shops that have short runs of differ- 
ent pieces, or where long runs must occasion- 
ally be broken into with a few castings of an- 
other type, this Ingersoll rotary will introduce 
the savings obtainable through continuous mill- 
ing without the necessity for expensive tooling 
for each part. 


The machine illustrated mills die sets or sub- 
presses. They are similar in general design, in 
that each has a flat base to be machined, but 
come in all shapes and sizes from 6 inches to 30 
inches long. 


The adjustable fixtures are so arranged that 


The Ingersoll Milling Machine Co. 


roduction 


castings 
varied shapes 


different pieces may be clamped in them with- 
out stopping the table feed. In this way the 
equipment may be used on a long run of dupli- 
cate parts, or it may handle shorter runs or 
even single pieces if required. The close-up of 
the table shows a number of different castings 
in the fixtures. 


This is a good example of a special Ingersoll 
machine. Ingersolls are built for milling, bor- 
ing, and drilling. Most of them are, like this 
one, furnished complete with fixtures and cut- 
ters, placing the whole responsibility for suc- 
cessful operation upon us. Write for bulletins 
describing and illustrating our equipment. 


MILLING MACHINES AND SPECIAL MACHINE TOOLS 


Rockford ILlinois,U.S.A. 
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—Gray 


With a Gray Planer and some “know-how” 
scraping may be practically eliminated. 
If a job is not turned true you can improve it by grinding; if it is not bored true you can 


improve it by reaming; but if it is not planed true you can improve it only by hand scraping, 
which is slow and expensive. 


An accurate finishing cut with a broad-nosed planer tool can be taken in a fraction of the 
time required, even by a skilled fitter, to remove the metal with a scraper. 


That good planer work obviates the need of scraping is proved by the fact that we do not 
have to scrape the V’s of our beds and tables to produce a bearing. The only scraping we 
do on them is to remove the loose iron and to harden the surface. 


THE G. A. GRAY CO., Cincinnati, Ohio 


Openside and Double-Housing Maximum Service Planers 
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NCINNAT! 
‘SICKFORD 


The SUPER - SERVICE 
RADIAL drills this side 


frame for a large print- 


tap, 


ing press in 9 man-hours. 


DPH 
Formerly two machines 
and 14 man-hours were hole... 


required. 
7 
é tap We | coupling be/t 6 
2Geep : »! “Size pte 1s set 


\ 90 holes from 14” to 314” dia. and from 314” to 614” deep, 
drilled or bored and most of them reamed or tapped. 


THE CINCINNATI BICKFORD TOOL 
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HOURS 


With This Super-Service Radial 


ERE’S an example of a saving that does 
not involve a change of method. The 6’ 
SUPER-SERVICE Radial, shown opposite, re- 
places two 6’ radials and cuts the time from 14 
to 9 man-hours. 


The work is the drilling, boring, tapping and 
reaming of the side frame for a large printing 
press. Formerly two radials, about 12 years old, 
placed side by side, worked on opposite ends 
of the frame. Each had its own operator. 


Now one SUPER-SERVICE Radial and one 
operator takes care of the whole job, and saves 


more than 35%, of the previous time. 


A helper is required only when a heavy jig 
must be placed or removed. A total of nine 
man-hours completes the same work that for- 
merly required fourteen man-hours and two 


machines. This saving in drilling time is due 


COMPANY, 


OAKLEY, 


CUT 


largely to the centralized control and easy oper- 
ation of the SUPER-SERVICE Radial. This 
work requires frequent changes of speed and 
feed, and frequent changes of spindle location. 


Manipulating Time Reduced 


The correct speed and feed for each size drill or 
reamer is instantly obtained. The controls for 
36 speeds and 18 feeds are within easy reach of 
the operating position. There is no need for the 
operator to walk from one end of the machine 


to the other to change spindle speeds. 


He unclamps and clamps the column, for each 
change in spindle location, without moving 
from the operating position. The colum is 
clamped by power controlled by a button on the 
head. Manipulating time is reduced to the mini- 
mum. Power rapid traverse enables the oper- 


ator to spot the drill quickly and without effort. 


Other features of the SUPER-SERVICE Radial 
include the Easy Swinging Arm, Single Lever 


Arm Control, Compensating Dial Depth Gauge 
and construction features that make for greater 
rigidity, long-lived accuracy and high pro- 
duction. 


These features have made remarkable savings 
for others. It will pay you to replace a remote 


controlled radial with a SUPER-SERVICE. 


CINCINNATI, OHIO. 
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How The Textile 


Profits by Using the 


The textile manufacturer prof- 
its in two ways by using the 
High-speed Gear Shaper. First 
he gets high production and low 
costs, and second he has avail- 
able a standard machine which, 
by the application of suitable 
fixtures, can be adapted to a 
large range of work. 


Take the gear on the bottom 
shaft of an automatic cotton 
loom as an example. Here with 
one cutter and in one operation 
it is possible to cut the gear 
teeth and thicker projection at 
the same setting. 


The chain cylinder check wheel 
for an automatic cotton loom is 
another good illustration of the 
adaptability of the High-speed 
Gear Shaper and Gear Shaper 
Cutter. This member is to be 
machined on the external cir- 
cumference, and six semi-cir- 
cular grooves cut. All done at 
the same setting and with the 
same cutter. 


THE FELLOWS GEAR SHAPER 


Head Office and Works: 
Branch Office: 1149 Book 


FOREIGN AGENTS: Alfred Herbert, Ltd., Coventry, England, Great Britain; Alfred Herbert, Ltd., Calcutta and Bombay, India; Alfred Herbert, 
Ltd., Osaka, Japan and China; Alfred Herbert (Australasia), Ltd., Sydney, Australia; Societe Anonyme Alfred Herbert, Paris, France; Societa 
Anonima Italiana Alfred Herbert, Milan, Italy; Societe Anonyme Belge Alfred Herbert, Brussels, Belgium and Holland; Bohm & Bormann, 
Berlin, Germany, Austria, Czecho-Slovakia, Poland & Hungary; Aktiebolaget A. Bonthron, Stockholm, Sweden, Finland and Norway; Mathey- 
Doret & Forrer, Zurich, Switzerland; Hijo de Miguel Mateu, Barcelona, Spain. 


a 


Bui! 


24—-MACHINERY, August, 1929 


| 
la 
‘ 4 
4 
| 
ar 
. 


he 


Manufacturer 
High-speed Gear Shaper 


A rather unusual job is shown 
in the illustration to the right. 
This is a check plate for an 
automatic cotton loom. The 
semi-circular ends are machined 
to a definite radius and must be 
held in relation to the dowel pin 
holes. Two pieces, as illustrated, 
are held at one time on an in- 
dexing fixture. The cutter used 
has four lobes, and in addition 
to generating the semi-circular 
ends on the work, the corners 
are also rounded. The fixture is 
indexed by hand at the comple- 
tion of each cut—two indexes 
completing the work held at 
each setting. 


The High-speed Gear Shaper 
presents many possibilities for 
increased profit to those manu- 
facturers who produce inter- 
changeable parts. We may be 
able to help you cut your costs; 
at least you will in no way ob- 
ligate yourself by asking for a 
copy of catalogue No. 10. 


COMPANY, Springfield, Vermont 


78 River Street 
Building, Detroit, Mich. 


SOUTHERN REPRESENTATIVES: R. S. Armstrong Brothers Company, Atlanta, Georgia; Montgomery & Crawferd, Spartanburg, S. C., South 
Carolina & Western North Carolina; Young & Vann Supply Company, Birmingham, Alabama; Cahn-Richards Tool & Supply Company, New 
Orleans, Louisiana, Mississippi, Western Florida & Eastern Texas; Huey & Philp Hardware Company, Dallas, Western Texas. : 

PACIFIC COAST REPRESENTATIVES: C. F. Bulotti Machinery Company, San Francisco, for Northern California; Reeves & MacBride, Los 
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HEAVY DUTY SHAFT GRINDING MACHINE 


ane RR 2 
als 
G-549-2 
Part Name—Splined Shaft. 
Material—Heat-treated steel. 
Operation—Grind 7 diameters. 
Stock Removed—.020” to .025”. 
Finish—Good commercial. 
Limits—See sketch. 
Previous Time—55 minutes. 
Present Time on this Machine— 
33 minutes. 
Wheel—Size 30” diameter x 4” 
face x 20” hole. 
Grit and Grade—50-P-25 
Aloxite. 
Maker’s Name—The Car- 
borundum Company. 
Machine—14”x48” Cincinnati Plain 
Self - contained Grinder with 
J standard equipment. 
\ / 


523 
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This machine realized for the purchaser a saving of 40% of the 
time originally required to perform this work. 


There are many features which have made these machines excep- 
tional producers of accurately ground work at a high rate of 
metal removal. The pressure feed table lubrication system insures 
the correct lubrication for the table ways whether the machine is 
used on short- or on long-stroke work. The extra heavy wheel 
spindle mounting insures freedom from vibration and maximum 
power at the point of grinding. The heat-treated sliding gears 
for the table traverse speed changes enable the operator to 
change the rate of traverse of the table with the minimum amount 
of effort. The centralized control enables the operator to control 
the machine with less fatigue. 


You are probably grinding work of a similar nature with many 
diameters and could profitably use one of these productive grind- 
ing machines. We will be glad to analyze your problems and rec- 
ommend the best machine for your particular work. 


Dependable Counsel on Grinding 


INNATI, OHIO 
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SMALL LOTS PROFITABLE ON HYDROMATIC! 


Name of Part—Chain Gear Bracket. 
Operation—Mill bolt bosses. 
Material—Cast Iron. 


Stock Removed—3/16” on all sur- 
faces. 


Cutters—Quick change collets—Two 
—2” end mills. 


Cutter R.P.M.—150. 
Feed—6” per min. 

Time per piece—18.5 min. 
Production per hour—3. 


Machine—4-48 Plain Cincinnati 
Hydromatic. 


SECTION AA 


A leading machine tool manufacturer who is credited as having one of 
the finest and most modern shops, has selected a number of Cincinnati 
Hydromatics for his work. Small lots characterize the type of work that 
flows through the shop that is being run on a production basis. This is 
possible because the operator can run two machines, several operations 
are combined, and faster and heavier milling cuts can be taken because 
of the locked hydraulic feed, resulting in a net saving which warrants 
the purchase of these machines. 


The above illustration shows the set up for the first operation of milling 
the bolt bosses of a chain gear bracket, (See sketch, surfaces A, B, C 
and D). The top bosses are milled by the left hand end mill and the 
bottom by the right hand end mill. This necessitates the use of the 90 
degree hand indexing fixture that is mounted on the machine table. The 
bracket is located on a rough cast surface and is clamped into position 
over fixed supports by U washers and a long bolt extending through the 
cored shaft hole. Two face mills with quick change collets for the 2” 
end mills are used enabling the operator to remove the end mills at the 
completion of the first operation, and therefore having the face mills all 
set for the second operation of milling to length the bearing edges E and F. 
An exclusive feature—automatic dog control of the table working cycle 
found on all Cincinnati Hydromatics was used to a good advantage giv- 
ing rapid advance to the first boss, feed, rapid advance to the next boss, 
feed and rapid return to the operator—no lost time and no attention 
required on the part of the operator. 


Investigate the possibilities for your work—get the performance facts! 


‘*Dependable Counsel on Milling” 


« 
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JOHNSON FRICTION CLUTCH 


As Used In 


MACHINE SHOPS & FACTORIES 
LINE SHAFTING LINE SHAFTING 


Single Clutch with 
Pulley Mounted 


Here’s the well-known JOHNSON Single Clutch Exterior 
Three Step Cone Pulley Clutch, used nation-wide in all in- 

dustries. Full range of sizes and 

designs. Get our full data. Equip 

with JOHNSONS. 
Daily use for years on thousands of machines and lineshafts throughout the 
country has proved the JOHNSON Friction Clutch to be the ideal clutch for Machine 
Shops and Factories. The JOHNSON insures smooth starting, instantaneous stop- 
ping, and perfect control at all times. 


Line Shaft Drive with Cone Pulleys Mounted on Clutch Hubs 


=| 


YOU GET 15 to 20 YEARS’ SERVICE from a JOHNSON 


Over 25 Years’ Experience 
Assures YOU of Skilled 
Engineering Counsel 


Single Clutch Showing Parts 


Four Step Cone Pulley 
mounted on Clutch Hub. 


WRITE FOR CATALOG “A-8” 


THE CARLYLE JOHNSON MACHINE CO. manchester conn. 
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Belt drive (shown) or motor drive with mo- 
tor in leg or on head stock. Sizes 14” to 20”. 


Proven Capabilities 


Twelve speeds, directly select- 
ed, from 14 gears. No idle 
gears ever in mesh. 


All journals (except main spin- 
dle) ball bearing, including 
thrust. 


Noiseless and chatterless head, 
free from vibration. 


Handy adjustment of main 
spindle bearing without re- 
moving cover or caps. 


Concentrated control. 


Greater accuracy—production. 
Less power consumption. 


Springfield Lathes have proven their wide 
capacities for earning on every kind of work 
—in every kind of plant. Extremely wide 
range serves to keep them in constant opera- 
tion in most shops, assuring a steady and 
profitable return on the investment. 


Springfields are equally adapted for tool-room 
and production work. Accuracy and high 
speed capacity are ideally combined to make 
the Springfield particularly valuable in the 
one-lathe shop. 


Get in touch with us for all details. 


The Springfield Machine Tool Co. 


Manufacturers of Springfield Lathes and Shapers 
631 Southern Avenue, SPRINGFIELD, OHIO, U. S. A. 


Ball Bearing Geared Head 


ENGINE LATHES 
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Anticipate 
Your Future 
Requirements 


This Acme Forging Machine has been in use in a large Eastern railroad 
shop for more than 19 years. When photographed castellated nut forgings 
were being made 3-13/16” across the flat, 1/2.” thick with a 2,” hole. 
Wrought iron bar stock 214” diameter was used and a two-operation die 
makes a completed forging in one heat. 


CME Forging Machines last 

twenty, thirty, forty years— 
the one illustrated has been oper- 
ating very efficiently for nineteen 
years, and is good for as many 
more. 


Yet Acme Machines are never be- 
hind the times in efficiency or in 
ability to produce alongside the 
newest machine. Acme engineers 
are cognizant of rapid industrial 
growth, of new and increasing de- 
mands, and as far as possible, these 
future requirements are antici- 
pated and the machines are de- 
signed and built to operate effi- 
ciently and profitably every hour 
of their long life. 


You'll be interested in the details— 
why Acme Forging Machines have 
a higher capacity per heat, why 
dies last longer, how eccentric up- 
sets, enlarged shanks and excessive 
flash have been completely elim- 
inated. Write us today for this 
information. 


THE ACME MACHINERY COMPANY, Cleveland, Ohio 


FOREIGN AGENTS: Burton, Griffiths & Co., Ltd., London; Glaenzer & Perreaud, Paris, France. 
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ee is one of many Barnes 
horizontal machines for boring crank- 
shaft, camshaft, water impeller holes 
and generator seats. Atrightand left 
are shownsome blocks for which 
we have supplied equipment. 
Gonearetne days of one-hole- 
at-a-time boring on work 
like this! Gone, too, the 
home-made multi- 
bar“rigging.” Today 
it’s Barnes bor- 
ingand drilling 
for accurate 


and John Barnes Co. 


ROCKFORD , ILLINOIS 


Established 1872 
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EXCEPTIONAL? 


—and there are 
10 Good Reasons Why 


1 Improved Friction Clutch—Forward and 
Reverse—Running in Oil—Self Adjusting. 


2 16 Speed Headstock—Running in Oil— 
Simplicity of Construction— Only 10 
Gears Required—All Gears Heat-treated 
or Hardened—All Shafts, except Spindle, 
Mounted on Ball Bearings. 


3 Svindle — Alloy steel— Hardened and 
Ground. Patented Double Spindle Nose. 


Cross-ribs—Chilled Ways. 


Get in touch with us for full 
catalog descriptive of all 10 
Lehmann features. 


4 Bed—Deep and Wide—Braced by Large 1 


\ 


Patented Quick Change—Wide Range— 
Central Oiling System. 


Rod and Screw. Shift Positive—Safe. 


Carriage Wide. Bridge Good Depth. 

Apron—Double Plate Type—Removable 

Front Plate—Central Oiling System. 

Apron Control of Clutch for Forward and 

Handle at Headstock 
nd. 


BNA 


Improved Locking Device for Tailstock 
Spindle. 


/ 


HE Lehmann Friction Clutch is a pat- 

ented feature. It has forward and re- 
verse or brake, operates from a handle on 
the apron and from a similar handle at the 
headstock end of the bed. 


Operating through helical spur gears, run- 
ning in oil and mounted on shafts having 
ball-bearings, the clutch never requires ad- 
justments and will always pull a little more 
than the load imposed. 


Easy pick-up and a practical elimination of 
wear are assured by the displacement, upon 
engagement, of the film of oil covering cone 
surfaces. Forward and reverse engage read- 
ily and pick up easily under full load. 


LEHMANN MACHINE COMPANY 


3571 Chouteau Avenue 
ST. LOUIS, MO. 
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CAn EXCEPT. TIONAL Engine 
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ESTING the steel we use, 
living up to accuracy stand- 
ards of the most exactin3 
kind, and using, heat treatin? 
methods second to none in the 
country — certainly not the 
most inexpensive way to manu- 
facture drills! 


But that is the way to make pos- 

sible inexpensive drilling. That 

is the way Morse Drills are 
; made, and as a result they drill 
more holes per grind. 


The Morse Line 
Includes 


ARBORS CHUCKS DRILLS REAMERS 

COUNTERBORES SCREW PLATES 

CUTTERS TAPER PINS 

MANDRELS SOCKETS SLEEVES 
TAPS AND DIES 


TWIST DRILL & MACHINE COMPANY 


NEW BEDFORD, MASS. 
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Motor Head, 
Dual Motor 
construction 


All Billings and Spencer 
Board Drop Hammers 
are now designed with 
Hyatt Roller Bearings as 
Standard Equipment ~ 


Billings Motor Driven Drop Hammer, 
built by The Billings and Spencer Co., 
Hartford, Conn., which, like their Belt 
Driven units too, are Hyattized at the 
positions of hardest wear. 
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E have found,” says Billings and Spencer, “that 
the use of roller bearings makes for several dis- 
tinct advantages in the operation and in the life of the 
hammer. No piece of machinery is subject to harder 
wear and tear. Roller bearings eliminate friction, assure 
smoother operation, decrease the load on the motor, save 
power, and increase board life. 


“In the actual life of the eccentric bushing, roller bearing 
advantages are manifested, and the additional cost of their 
installation soon justified. Furthermore a hammer, when 
well worn in, which would seem to be an old hammer, 
continues to have the vim and vigor of youth with roller 
bearing design as developed by Billings and Spencer.” 


Here you have the reasons why Billings and Spencer, as 
well as other builders of Drop Hammers, have standard- 
ized on Hyatt Roller Bearings. They are practically the 
same reasons which make Hyatts the preferred bearing for 
all equipment demanding similar long-lived, dependable 
performance from the component parts. 


HYATT ROLLER BEARING COMPANY 
Newark Detroit Chicago Pittsburgh Oakland 


HYATT 


ROLLER BEARINGS 
|PRoDUCT OF GENERAL MOTORS} 
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Continuous 
| Production Milling 


Wherever a mass production problem must be 
solved—for automobiles, refrigeration machines, 
vacuum cleaners, washing machines, electrical 
appliances—automobile and _ industrial plants 


everywhere are turning to NEWTON Vertical 
Continuous Millers— 


because—you can definitely fix your rate of pro- 
duction and maintain it—day after day. 


because—roughing and finishing can be done on 
the same machine, at the same time, without 
change of set-up. 


because— intermittent quick traverse 
between cuts shortens operating 
time. 


because—simplified control speeds 
up work and lightens labor for 
the operator. 


For complete information 
write for Bulletin 58-A 


CONSOLIDATED MACHINE TOOL CORPORATION of AMERICA, Rochester, N. Y. 
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NEW BRITAIN AUTOMATIC 

CHUCKING MACHI 
Total rotating type 


High speed production — obtained through reciprocation of light parts and individual 
feed of spindles. Turret indexes but does not reciprocate. Air chucks incorporated in 
turret enable operator to keep up with rapid index. QIndexes up to 1250 per hour. Total 
idle time for spindle drawback, jump and turret index less than 1% seconds. Seven-inch 
chuck capacity. Q Positive lead screw threading. Individual spindle speeds up to 1200 R.P.M. 
FORCE FEED lubrication throughout. q Weight, 7000 Ibs. 


THE NEW BRITAIN-GRIDLEY MACHINE CO. 


NEW BRITAIN, CONN. 
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GARVIN 


AUTOMATIC TAPPING MACHINES 


with Timken Tapered Roller Bearings 
and Timken Bearing Equipped 
Four Change Speed Box 


Speed, accuracy, operating economy and production without 
tap breakage have earned for Garvin 2 X Automatic Tappers 
an enviable reputation for production efficiency. 


Provision for accurate clutch adjustment and positive spindle 
alignment, Timken Roller Bearings throughout, hardened 
chrome nickel gears in the new selective type speed box (which 
may be supplied for Garvin Tappers already in service) are 
features that contribute to Garvin reputation and results. 


WESTERN 


LOW HUNG DRIVE 


RADIAL 


| ~«<—z Drive Applied 
at Lower End 
of Spindle. 


Equipped with Timken Roller Bearings 


Power where you need it insures an efficient drive without 
waste and without torsional strain on the spindle; Timken 
Tapered Roller Bearings guarantee the vibrationless chat- 
ter-free service that insures drilling accuracy. 


STEPTOE 
SHAPERS 


With Timken Roller Bearings 


Timken Roller Bearings to carry the driving strains enable 
Steptoe Shapers to deliver power, speed, production without 
strain and with minimum machine wear; convenient control 
is also a Steptoe feature; for instance, adjustment of the ram 
stroke can be made while the machine is in motion—other 
machines have to be stopped to accomplish this, 


Send for details of the carefully selected Western Line of 
production machines. 


WESTERN MACHINE TOOL WORKS 
HOLLAND, MICH., U.S. A. 
Cable Address: “Western” Holland 
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Announcing New Models 
of Rotor Air Tools 


Greatly increased power from new rotors 


New governor maintains maximum 
working speed, reduces air consumption 


and still— — 

the lightest in weight 
the best balanced 
and the cheapest to maintain 


Send for the new catalog 


The Rotor Air Tool Company, Cleveland, Ohio 


Foreign Factory Representative: Gaston E. Marbaix, Ltd. 
Adelaide House, King William Street, London, E. C. 4, England ff 


GRINDERS 7 BUFFERS 7 SANDERS 7 DRILLS 


Rotor Air Tools 
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Elongated Bearing Holes in Crankshaft End 


CONNECTING RODS 


Still another Planetary production operation 
of interest to automotive manufacturers. 


This connecting rod is forged in one piece, 
with the crankshaft bearing hole somewhat 
elongated—as shown in the drawing below. 
After this hole is Planamilled to size in one 
operation it is cut through on a cold saw— 
the saw cut being just wide enough to take 
off the extra metal and leave two half rounds 3 
that when bolted together form a sufficiently : 
accurate bearing hole. 


Thus another “problem is reduced to the 
utmost in mechanical simplicity; another s 
automotive production operation is greatly 
reduced in cost. 


Planetary Production—Planamilling, Plana- 
threading—offers untold possibilities of cost 
reduction in the industrial as well as the © 
automotive field. 3 


The Planetary Booklet describing the Method, 
the Range, the Results—illustrated by oper- ‘ 
ation photographs—should be in your files. - 
May we send it? aS. 


The Method 


CUTTER 


The Hall Planetary Co. 


Fox St. and Abbotsford Ave. 
Philadelphia, Pa. 
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The Endurance and Bravery of the Spartans 
Find a Modern Counterpart in Cogsdill Tools 


they were the 


fighting men. 


Spartan valor and fortitude are traditional. As children we 

all thrilled to the story of the Spartan lad who, rather than 

ery out in pain, permitted the fox he had secreted in his 

clothing to gnaw him to death. And later, we saluted the 

gallantry of Leonidas and his handful of Spartans, holding 

ao pass of Thermopylae against Xerxes and his Persian 
orde. 


These wonderful deeds demanded stamina. And so too—and 
in no lesser degree—do the jobs performed daily by Cogsdill 
Tools in industrial plants everywhere. These drills, reamers, 
counterbores, cutters and special tools have established 
records for production, precision and economy on every 
kind of work that has earned the standardization of leaders 
in all lines. 


Cogsdill superiority comes, not from chance, but from the 
influence of intelligent designing, careful building and 
skilled manufacturing with the most modern equipment that 
money can buy. 


Enlist these Spartans of Industry for your battles of pro- 
duction. 


COGSDILL MANUFACTURING CO. 
DETROIT, MICHIGAN 
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The Spartans in batt! 
reflected the thorough- 
ness and efficiency of 
their early training. 
Brave, hardy, skilled on 
the attack and defense, 
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the 


the 
GOOD GRINDING 


FRATERNITY 


MARSCHKE 


PRONOUNCED 


MARSH-KEY 


GRINDERS “°BUFFERS 


PRODUCT OF 
B LAC aa 


DECKER 


Definitely superlative advantages 
are necessary to provide a grinder 
with distinction enough to make it 
an outstanding machine; to give its 
user the knowledge that without 
doubt he has at his command grind- 
ing equipment that will perform 
every assignment with utmost effi- 
ciency. 


You will find just such a machine, 
well suited to your requirements, in 
the complete Marschke (Marsh- 
Key) line of Grinders, Swing 
Frames and Buffers. Those ma- 
chines are manufactured by Black 
& Decker, who build them to the 
same high standards that always 
have characterized Black & Decker 
Portable Electric Tools. 


The Marschke Key symbolizes the 
best in grinding. Your copy of the 
Marschke booklet, with Key at- 
tached, gives the complete story. 
Send for it. 


MARSCHKE MANUFACTURING CO., Towson, Maryland 


GRINDER DIVISION OF BLACK & DECKER 
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bya Rotary Process” 


OMMENTING on what he had seen, a recent visitor to the Maytag Company, 
ss said, ““Fhey use the highest speeds and feeds I have seen anywhere; their drilling is realty SS 
ching holes by rotary process.’ 
is the latest model Maytag Washing Machine and three 2-spindle High 
_ which are part-of the 45-spindle Self-Oiling, All-Geared installation in the Maytag plant. This pic- 
ture was first published in October, 1927: The Units shown are tanning along steadily turning out 

ah enormous quantity of work—and recently they have been. joined by several of our No. 242's. 

Ee A glance at our records shaws shipments of Self-Oiling, All-Geared equipment to practically all of 

fe the washing machine ‘manufacturers. One of these installations increased production more than 

800%! Here is a record of achievement ina field where a product must be durable; dependable, 
in price—and competition is keen: Self-Oiling, All-Geared machines, if not a necessity, are 
certainly a highly. profitable investment for these manufacturers. In other frelds—similar records, 

And how about Get our catalog and look it over, anyway. © 

Ask for Catalog 
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Correct Design for Maximum 
Cutting Efficiency 


Correct design of cutters and hobs means 
faster production, greater durability and 
sometimes makes it possible to reduce ma- 
chining operations and so greatly reduce pro- 
duction costs. 


Michigan Cutting Tools are correct—correctly 
designed, made of the right steels, correctly 
heat treated. Michigan production facilities 
and experience insure economy and prompt 
deliveries. Let us estimate. 


Products of the 
Michigan Tool Co. 


Hobs (Ground and Un- 


ground 
Gear Shaper Cutters 
Spline Shaft Hobs 
Single Purpose (In- 


volute) Gear Cutters 
Milling Cutters (All 
Ground Thread Taps 
Thread Milling Hobs e e it 
Formed Tools for Screw a ] gan IC mpany De rol Mich U S A 
e e e 
Machine Work Cc 00 0 
; REPRESENTATIVES: 
Ay lool Engineering Service a J. W. MULL, JR., 426-427 Board of Trade Bldg., Indianapolis, Indiana. 
and Complete Cataloc C. M. CONNER, 1704 Arch St., Philadelphia, Pa. 
ie i - . CAMM BLADES MACHINERY CO., 610 Michigan St., Milwaukee, Wisconsin. 
Zp... on request. Ks E. 0. JENKINS, 408 Robineau Road, Syracuse, N. Y. 
~~ ie . M. DAVIE, 3130 East Overlook Rd., Cleveland, Ohio. 


J 
R. T. MONAHAN, 1525-29 Arcade Bldg., St. Louis, Mo. 

H. E. EATON, 50 Church Street, New York, N. Y. 

OSCAR LORANGE COMPANY, National Bank Bidg., Waltham, Mass. 
EVANS TOOL COMPANY, 335 South Central Ave., Los Angeles, California. 
DAVIS-JONES MACHINERY, 724 West Weshington Bivd., Chicago, Illinois. 
W. S. MURRIAN CO., 1509 The General Bidg., Knoxville, Tennessee. 

J. B. MORRISON MACHINERY CO., 1977 Dufferin St., Toronto, Ontario. 
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Points on Newark 
f Spur Gear Cutters 


Operating simplicity, mechanical correctness 
insure production efficiency. A special thrust 
support that bears against the run of the 
gear behind the cut but out of the way of the 
cutter takes up the cutting strains. 


Four sizes for gears, from 36” diameter by 
10” face, to gears 100” diam- 
eter by 24” face. 


The NEWARK No. 0 CUTTER 
SHARPENING MACHINE for 
disk cutters to 10” diameter, 
is the proper companion for 
the Newark Spur Gear Cut- 
ting Machines. 


NEWARK GEAR 
PRODUCTION 
MACHINES 


Hobbing 
Helical Gears 


A simple operation on the 
Newark No. 5 Gear Hobbing 
Machine. Work is easily set 
up, cutting is automatic with 
automatic trip when the job 
is done. This machine does 
not require resetting of the 
lead gears for changing from 
large gear to pinion. It in- 
sures absolute duplication in 
cutting angles—all gears in a train will engage with 
perfect alignment both as to lead and angle—insur- 
ing full bearing along the entire tooth face. 


The Newark No, 5 Gear Hobber is fully universal, 


hobbing spur, worm wheel, herringbone and helical i ” 

gears with equal efficiency. (Makers of Gear Cutting Machinery 

Send for details of Newark Gear Cutting Machines. for a Quarter of a Century.) 
NEWARK GEAR CUTTING MACHINE COMPANY 
Henry E. Eberhardt, President. Phone: 7725 69 P. rospect St., Newark, N. dis U.S.A. 
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Since 1896 


POWER. TRANSMISSION 
CHAINS “a SPROCKETS 


iis 


Catal 


The 
Baldwin 
Line 


Steel Roller 
Chains 

Steel Block Chains 

Steel Replacement 

Chains 

Precision Silent Chains 

Precision Oil Well and 
Special Chains 

Accurate Cut Sprockets 


Engineering Service 


BALDWIN CHAIN ts MFG. CO. 


Worcester, Mass.U.S.A. 
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Profits — Production — Service Satisfaction 


Three things every manufacturer wants and gets—when he installs Hendey 
equipment. 


Hendey Machines are fundamentally correct and kept constantly up-to-date 
by the improvements and developments inaugurated whenever desirable by 
Hendey engineers. 


Remember it takes quality to produce quality and Hendey has it in design, 
construction and service capacity. 


Send for details of Hendey 
Production Equipment 


See Hendey Pro- 
ducts at Booth 
1D2,the N. M.T. 
B. A.expositionin 
Cleveland, Sept. 
30th to Oct. 4th. 


Singer Bldg., New York City 
Commerce Bldg., Rochester, N. Y. 


1226 First National Bldg., Dayton, Chio. 
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625 Broached Holes Per Hour 


with a 


The following example of Hannifin Hydro-Pneumatic 
Broaching is not an exceptional but a typical in- 
stance of the efficiency of this equipment: 


The manufacturer of a well-known hydraulic shock 
absorber inserts valves in a 9/16” diameter hole 
that is 1” in length, running through the cast-iron 
body of the absorber. This hole must be straight, 
round and perfectly smooth, and must in addition 
be held to very close limits. It was formerly at- 
tempted to ream the hole, but this process was un- 
satisfactory in that production was comparatively 
small. Also, it was practically impossible to keep 
the finished job within the required limits of accu- 
racy. A hydraulically operated broaching machine 
was resorted to, but with this equipment it was im- 
possible to obtain better than three hundred parts 
per hour, which was insufficient. 


Now, with a No. 2 Hannifin Air Operated Arbor 
Press with Oil Cylinder Speed Control, this manu- 
facturer is getting production in excess of 625 parts 
per hour on an average daily run. And, in addition, 
such perfect results are being ob- 
tained with this method—finished 
diameters being held to such close 
limits—that rejects have been en- 
tirely eliminated. 


Write for General Catalog which illus- 
trates and describes Hannifin Air- 
Operated Production Equipment. 


Hannifin Products— 


Standard Air Operated Chucks 

Special Air Operated Chuckifig Devices 
Air Operated Clamping D@vices 

Air Operated Expanditig Mandrels 

Air Operated Pressé@s” 

Air Opefated and Fixtures 
Rotating DeublesActing Air Cylinders 
Stationary Dowble-Acting Air Cylinders 
Air Operated Vises 

Air Control Valves for all Purposes 
Air Operated Riveting Presses 

Air Clutch Countershafts 


HANNIFIN MFG. COMPANY 


621-631 S. Kolmar Ave. CHICAGO, ILL. 


GREAT BRITAIN—Coats Machine Tool Co., 14 Palmer St., London, England. GERMANY— 
George Stenzel Co., Frederick Strasse, Berlin, Germany. FRANCE—Fenwick Freres Co., 8 Rue 
De Rocroy, Paris, France. 
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Features 

Heavy Construction, 

Self-Contained, 


Powerful—Acc urate 
Convenient Controls. 


Motor or Single Pulley 
Drives. 


Twin Disc Clutch and 
Brake. 


Roller Bearings. 
Self Lubrication, 


B6”-20"-24” Heavy 
Models. 


/ 20”-24”-28” Standard 
Models. 


ROCKFORD MACHINE TOOL COMPANY 


2400 Kishwaukee Road 
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SHAPERS 


Speed — as much as you can 
more than ever before possible With @sHmMearLy 
adapted tool. Thus is the Rockford Hy - Service 
Shaper available for every require@ient of the 
average shop. 


The power is there — protected by a Jebee un- 
matched in ruggedness, and capitalized 
by a method of control and adjustment that ¥Reathy 
simplifies operation. ol 


Timken Roller Bearings throughout assure a liga 
long-lived drive. Alloy steel shafts and gears, h@ ; 
treated (running continuously in an oil bath), tyf& 
ify the fine grade of material used in construction 


Hy-Service Shaper equipment assures high profits. 
Get our catalogs. 


ROCKFORD, ILL. 
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The Verner Steel Products Co., 
1928 Monterey Avenue, Chicago, Ill. 
Pactric CoAst REPRESENTATIVES: 
C. F. Bulotti Machinery Co., 

829 Folsom Street, San Francisco, Cal. 


Western Machinery Exchange, 
Santa Fe Ave. at 9th St., Los Angeles, Cal. 


Buck and Hickman Ltd., 2 Whitechapel 
Road, London, Sole agents for Great Britain 


This type of press will be found useful 
where large space is required between bed 
and slide, the adjustable table allowing the 
use of dies of extra height. Adaptable for 
the various operations of Horning and 
Wiring, for grooving or closing the side 
seams on round, square or oval cans and 
for operating wiring dies. These presses 
will also be found useful for blanking, 
combination and forming die work. 


Double Bumping Horns for closing the two 
side seams of 5-gal. cans at one operation, 
may be attached to these presses. 


ADRIANCE MACHINE 


78 RICHARDS STREET, BROOKLYN, N. Y. 


Please send copy of ‘“Adriance’’ Bulletin No. 6. 
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Slocomb Microm- 
eters and Slocomb 
Center Drills are 
made in sizes for 
every need. Let us 
send the complete 
catalog. 
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“Time-Tried” 


Slocomb Tools are “time 
tried’”—they have been 
the choice of experi- 
enced machinists for 
over twenty-five years; 
they are standard in 
many shops from coast 
to coast. It’s the remov- 
able tool steel spindle, 
accurately fitted — that 
has given the Slocomhb 
Micrometer the title — 
“The Longest Lived Mi- 
crometer that can be 
bought.” 


The Slocomb Center 
Drill, the original center 
drill combining drill and 
countersink of alloy 
steel, is another tool 
worthy the name Slo- 
comb which you will 
find stamped on it. 


PRODUCTION! 
PRODUCTION! 
PRODUCTION! 


Ever Increasing Importance 


ONE OF 


| OUR CONTRIBUTIONS: 


Illustrated, contributes toward Better and Greater Production in machin- 


ing large REAR AXLE HOUSINGS. 
ONE CONTROL operates both boring heads simultaneously, giving 


Rapid Traverses in both directions and proper Feeds, as desired. 


PROGRESSIVE OPERATIONS performed are those of Roughing, Semi- 


Finishing and Finishing the Counterbores for Bearings at each end of 
the housings. 


INDEXING DRUM TABLE with four sides, for accommodating Fix- 
tures, permits the following operations at each forward and return 
traverse of boring heads: Unload and Load housing at top side,— 
Rough Counterbore housing at back side,—Semi-Finish Counterbore 
housing at bottom side,—Finish Counterbore housing at front side. 
Thus at each index of the table, operator unloads a housing with coun- 
terbores finished and starts a new unfinished housing through the pro- 
gressive operations. 


CONSTRUCTIONAL FEATURES of greatest importance,—Motors 
driving directly into each head through Worm and Worm Gear re- 
duction, Pick-Off Gears for Speed Changes. Ample size carefully 
scraped Ways. Timken Bearings used throughout for mounting Drives, 


Spindles and Drum Table. Ample lubrication facilities provided. 
Oilgear Feed. 


ADAPTABILITY for Multiple Drilling, Boring or Tapping operations 
of great variety possible with ROCKFORD equipment. Same con- 
struction used for Single-End, Double-End, Three or Four Way Hori- 
zontal arrangements, also Vertical and combinations of Vertical and 


Horizontal. Suited to special requirements and yet incorporating con- 
siderable flexibility. 


DRILLING MACHINE Co 


ROCKFORD 


PROPOSALS for increasing your production on similar operations will 


be gladly submitted on receipt of prints and details covering require- 
ments. 


ROCKFORD DRILLING MACHINE COMPANY 
209 Catherine St., Rockford, Illinois 


MACHINERY, August, 1929—51 


| 
4 
| 
‘ 
: | a 
| 
| 
| 
; 
4 


BARBER-COLMA 


....quality products.... 


“SER VICE” 


“DEPEND- 
ABILITY” 


Two words 
that carry 


Weight 


From all points of the compass—from large and small factories in every section 
of North America, and from many of the manufacturing centers in lands across the 
sea—orders often come by telephone, by telegraph, or by cable. A dozen hobs, a 
special milling cutter, or a machine must be delivered quickly. We are ready for 
such emergencies with an organization that is trained to care for these occasional 
‘Rush’’ jobs efficiently. And we put the same integrity of materials and manu- 
facturing accuracy into every Barber-Colman product—Rush or Regular. So, when 
you need it, you can get genuine SERVICE with full DEPENDABILITY from 
Barber-Colman. May we supply you? 


BARBER-COLMAN COMPANY 


General Offices and Piant, ROCKFORD, IL1L., U. 
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For Woodworking 
Machinery 


HERE is a rugged little A. C. starter that 
can take a lot of vicious punishment — 
and come back for more! 


It’s a thoroughbred, right from the marvel- 
ous arc hood that annihilates every arc, down 
to the Resisto-therm overload relays that trip 
with faultless accuracy. That’s not sales talk 
— it’s the experience of thousands of users. 


Machinery builders, who want to guarantee 
continuous satisfaction from their machines, 
use the starter that has a big reserve for extra- 
ordinary demands. If you want to find out 
how much reserve there is in a 709, drop us 
a line, and the next mail will bring a 709 for 
test and trial. No fuss — no obligation. 


ALLEN-BRADLEY CO. 
499 Clinton St., Milwaukee, Wis. 


For Every Type 
of Gre 
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Tooling for one size flange in large lots 


Tooling for flanges in small lots 


Machine - 
Design | 
Service 
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Pipe Flanges 


the 
IMPROVED SIMPLIMATIC 


Fs Sviaes, with a three-jaw air chuck, pump and three 


slides, the Improved Simplimatic is an ideal auto- 

matic machine for facing, boring and threading pipe 
flanges of cast iron or steel. It is especially effective on sizes 
from 4” to 12” inclusive. Changing from one size to another 
is accomplished readily and quickly. This convenience and 
adaptability is highly profitable when a’number of different 
sized flanges are to be finished in small lots. Under these 
conditions a boring tool followed by a chaser is used. Both 
tools are carried in one bar which is set to the angle of the 
taper thread. This equipment may be used for any size pipe 
flange, the substitution of different chasers as required being 
the only change necessary. 


Production of a large lot of flanges, all the same size, is 
facilitated by the use of a special tool for boring and thread- 
ing that size only. This equipment is set at right angles to 
the flange face and comprises a set of boring tools followed 
by a set of chasers, both of which expand as they feed into 
the work thus forming the required threaded taper. 


All manufacturers of pipe flanges and similar parts are 
invited to investigate the profit producing possibility of 
the Improved Simplimatic. The cooperation of Gisholt 
Simplimatic specialists is always available. 


Write to Dept. 12 
GISHOLT MACHINE COMPANY 


1201 E. WASHINGTON AVENUE 
MADISON, WISCONSIN 


Small > Automatic -  Balan- Tool 
Turret. Chucking (/ cing i 
Lathes ‘ Machines * Machines 
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ibrationless... Quiet 


—Rotor Air Tools maintain 
peak production on Fafnirs 


UNNING at top speed, 

hours on end, in a fine 
shower of abrasive grit... 
such service demands the 
toughest, most true-running 
and friction-free bearings. 
For under these conditions, 
any bearing flaw would crop 
out instantly—cause trouble 
inevitably. 


So only Fafnir Ball Bearings 
are used in the Rotor Air 
Tool Company’s popular 
“High Production” Grinder. 
Fafnirs support the spindle 
and carry the full weight of 
the grinding wheel. They 
combine with the balanced 
rotor design to maintain per- 
fect balance and prevent vi- 
bration, at every speed. 


Fafnirs are built to bear the 
brunt of hard service indefi- 


nitely. They are made to 
ultra-precision standards... 
subjected to 45 different in- 
spections to insure their ac- 
curacy and strength. Shocks 
and heavy loads are readily 
absorbed by the deep races 
and large balls, load-proofed 
with Fafnir molybdenum 
steel and hardened through- 
out for longest life. 


Equip your machinery with 
Fafnir Ball Bearings. Among 
other things, you will find— 
as the president of the Rotor 
Air Tool Co. puts it—that 
“the use of Fafnirs makes it 
unnecessary to argue about 
the bearings.” 


THE FAFNIR BEARING CO. 
NEW BRITAIN, CONN. 


Newark 
Chicago 


Cleveland 
Philadelphia 


Detroit 
Milwaukee 
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There are twelve improve- 
ments in the “‘Libhy’’ Inter- 
national Type “‘H’’ Machine. 
Send for the complete story. 


66 - 
[INTERNATIONAL] 


of a Wide Number of 
IMPROVEMENTS 


The gears used in the “Libby” International Type “H” 
Turret Lathe are all alloy steel heat treated. The gears in 
the headstock have the Maag form tooth. 


The important idea we are trying to convey in our advertis- 
ing of the “Libby” International Type “‘H’’ Machine is that 
every feature emphasized is an improvement. In other words, 
when a change is made in the design of a “Libby” International 
Turret Lathe, it is not done to give us a new selling point, but 
to make the machine more efficient and more profitable for 
its users. There’s a difference! 


INTERNATIONAL MACHINE TOOL CO. 


Indianapolis, Indiana, U.S. A. 


DOMESTIC AGENTS: Blackman-Hill & Co., St. Louis, Mo.; Briggs-Weaver Machinery Co., Dallas, 
Texas; Brown & Zortman Mehry. Co., Pittsburgh, Pa.; E. L. Essley Mchry. Co., Chicago, Ill., Rock- 
ford, Tll., Rock Island. Ill., Milwaukee, Wis.; Harry M. Euler, Portland, Ore.; Louis G. Henes Mchry. 
Co., San Francisco. Calif., Los Angeles, Calif.; Wm. J. Leppert, Baltimore, Md.; Mine & Smelter 
Supply Co., El Paso, Texas, Denver, Colo.; Northern Machinery & Supply Co., Minneapolis, Minn. ; 
Peden Iron & Steel Co., Houston, Texas; Rudel-Ryder Machinery Co., Toronto, Ont., Montreal, Que. ; 
Seifreat-Elstad Machinery Co., Dayton, O., Cincinnati, O.; Smith-Courtney Co., Richmond, Va.; 
General Machinery Corporation. Boston, Mass.; Strong, Carlisle & Hammond (Co., Cleveland, 0O., 
Toledo, O., Detroit. Mich; Crane-Scheifer-Owens, Inc., Syracuse, N. Y., Buffalo, N. Y., Rochester, 
N. Y.; Vandyck Churchill Co., New York, N. Y., Philadelphia, Pa., New Haven, Conn.; Vonnegut 
Machinery Co., Indianapolis, Ind.; Louis Walber, Seattle, Wash. 


FOREIGN AGENTS: American Machinery Corporation, Madrid, Spain; Carl Schinz, Zurich, Switzer- 
land; Coats Machine Tool Co., London, England; D. Drury Co., Inec., Johannesburg, South Africa; 
I. Drury Co., Ltd., Durban, South Africa; The George Hertting Agency, Prague, Czechoslovakia; 
Ing. Ercole Vaghi, Milan, Italy; Isbecque, Todd & Co., Brussels, Belgium; M. Koyeman, Inc., Dussel- 
dorf, Germany; V. Lowener, Copenhagen, Denmark; Mitsui & Co., New York, N. Y.; Pedro Merlini. 
Argentina, South America; Victor G. Mendoza, Havana, Cuba. 
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Simple 


Test 


would have 
10 years of.costly 
experiinenting with 


cumer S$... Year after year— from one make of reamer 


to another—careful cost records—but never a com- 
O petitive performance test — until the Cleveland “Cost- 


‘ Per-Hole Test” was suggested. 


O Peerless High Speed Reamers were matched against 
reamers of a solid type which production officials of 
the plant had selected as the most economical. Per- 

O formance of each on the same machine—on the same 

job, was carefully checked. 


As Peerless reamers wore down they were expanded 
again and again to their exact original size. Each ex- 
pansion gave a reaming capacity approximately equal 
to the entire production life of a solid reamer. When 
the final results were compared, Peerless reamers were 
found superior by 13,000 holes per reamer. On every 
reamer purchased for this job today, production ofh- 
cials are saving $23.04 by specifying ‘‘Peerless.” 


We believe that Peerless Reamers will cut reaming 
fe) costs in your plant by at least 25%. Actually, numer- 
ous “Cost-Per-Hole Tests” have shown that Peerless 
Reamers cut costs on the average more than twice that 
i) amount If you would like to prove their economy, 
O write for Digest No. 54. It will show you how to 
o conduct the “Cost-Per-Hole Test” in determining the 

© best reamer for your job. 


TWIST DRILL 
COMPAN Y 


CLEVELAND 
NEW YORK-CHICAGO-LONDON 
SAN FRANCISCO 


TRADE MARK REG. U. S. PAT. OFF. AND FOREIGN COUNTRIES 
Copyright, 1929, by The Cleveland Twist Drill Co. 


CLE*FORGE 


Quick-Set 


MARK 
REG fF 


00000 00000 


The 
CLEVELAND TWIST DRILL CO. 
Cleveland, Ohio 


We're interested. Please send a 
copy of Digest No. 54. 


Name 


Address 


State 
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Four G. & E. Manufacturing Shapers lined up 
for shipment—ready to maintain the produc- 
tion records established by these new machines 
wherever used. 


Each shaper is equipped with a universal table 
that may be swiveled to any angle. 


Provided with one solid working surface and 


; 


Features 


1. Power Rapid Traverse 

2. Built-in Motor 

3. Dual Control 

4. Zee Type Work Slide 

5. Circulatory Pressure Oiling 
6. Double Crank Gear Trans- 


G. & E. Manufacturing Shapers 
Ready to Set New Records 


one adjustable, tilting surface, this combination 
is especially valuable for tool room and die work 
when shaping flat and angular surfaces. 


Wherever there is shaping work, G. & E. Manu- 
facturing Shapers can do it with low tool cost 
and economical setup. 


Ask us how they can do it for you, 


mission 
7. Maximum Power Lever 
Ratio 
8. Heat Treated Gears 
9. Rigid Symmetrical Frame 
10. Centralized Control 
11. Single Cam Feed 
12. Anti-Friction Bearings 


13. Chilled 55° Vee Ram 
Guides 


14. Rail Guide and Clamp 
15. Table Support 


NEWARK (Irvington), N. J., U.S.A. 
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Announcement 


United States Letters Patent 
No. 1.621.223 covering Rota- 
ry Multiple Spindle Hobbing 
Machines was issued to The 


Lees-Bradner Company on 
Mareh 15. 1927. 


By recent final decision in 
contested proceedings in the 
United States Patent Office 
the priority rights of The 
Lees-Bradner Company in 
this invention have been 
definitely established. 


We solicit your inquiries 


THe LEEs-BRADNER COMPANY 


CLEVELAND. OHIO 
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It’s 


The 
Mult-Au-Matic Idea 
applied to production 


means a new era! 


Principles of Mult-Au-Matic design and perform- 
ance, involving both the machine and the method, 
reveal new possibilities every day. New classes of 
work to which the machine can be applied, new 
sizes extending the range of the method, and a new 
scope of economical automatic production, par- 
ticularly to smaller quantities and variety of work 
on the same machine. 


The progressive manufacturer who first applies 
such ideas in his business reaps extra profits. If his 
competitor does it first he has to follow later just 
to maintain a fair profit margin. 


The Mult-Au-Matic Method will contribute to your 
success in either case. 


But do it first! 
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Matter Principle 


Versatility in 
Standard Mult-Au-Matics 


meets the style or design change in Products 


And the principle of standardized construction, 
versatile machinery that covers a range of possible 
operations, is important. Then a change in design 
of product does not throw your equipment out of 
use. The more it can do the more it will have to 


do, either in quantity or variety. That’s another 
Mult-Au-Matic idea. 


The savings in manufacturing costs will return your 
investment within a short period. That, too, is a 
matter of principal. Not how much but how soon! 


THE BULLARD COMPANY 


Bridgeport, Connecticut 
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NE of the industrial leaders of America recently made 
the statement “when industry is 100% *‘Carboloy-ized* 
it will doin 4days what it now takes 5'’2days to accomplish”. 

He was conservative. 

Many of the industrial giants and equally as many smaller 
companies are now completely tooling their plants with Car- 
boloy (cemented tungsten carbide cutting tools). 

These companies will have a material advantage over their 
competitors. 


Consult the branch nearest you. 


CARBOLOY COMPANY = 


OFFICES AND PLANTS NOW ESTABLISHED 


BRIDGEPORT CLEVELAND LOS ANGELES 
955 Main Street 1370 Ontario Street 1333 Santa Fe Avenue 
CARmun 1280 CHerry 3768 Tucker 2257 
CHICAGO DETROIT NEWARK 
11 South LaSalle Street 2481 East Grand Boulevard 259-267 Plane Street 
CENtral 0634 EMPire 2913 MITchell 4784 
PITTSBURGH 


Grant Building; MAY flower 5031 


Executive Offices 
Drawing and Extrusion Die Sales; Federal and Marine Division 


350 Madison Avenue, New York, N. Y. 


Plants located at 


NEWARK DETROIT CLEVELAND INDIANAPOLIS 


Look for the mark of Carboloy, 
— ifthe mark is not on the prod- 


uct it is not a Carboloy cemented ros 


tungsten carbide product. 


The Mark of CARBOLOY 


FRARE ALC 


$peed Production with 


BOL 


TRADE MARK REC. 
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STANLEY PORTABL 
ELECTRIC DRILL 


COUPON 


JACOBS MEFG. CO., Hartford, Conn. 


Rotor Aic Tools 


Send at once your Catalog No. 26 to the 
following persons in our organization: 


JACOBS 


Ball Bearing 


Super Chucks 


Improved Type 


Plain Bearing Chuck 


Spindle Specifications — Electric Tools, 
Pneumatic Tools, and much other 
Valuable Information. 


Keyless Type 


Portomatic Chuck 


MACHINERY 


AUGUST 1929 
Arbors for 


Jacobs Chucks 
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Ample 
Chip Room 


Strong Teeth 
Properly Spaced 


We hear many nice things about our Tools—“Unusual Results,” 
“Accuracy,” “Long Life,” etc., but—Our Tools should be superior. 


Our long experience, competent engineers, a plant complete in 
every detail—that’s the answer. 


The cost of tools should be based on production. 


Our complete catalog sent on request. 


UNION TWIST DRILL CO., Athol, Mass. 


Twist Drills, Cutters, Hobs, Reamers, Taps, Dies, Screw Plates, etc. 


62 Reade St., New York 121 Second St., San Francisco 11 So. Clinton St., Chicago 
Mansfield, Mass. - Derby Line, Vt.— Rock Island, Quebec 
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We can show you, in black and 
white, just the kind of reductions 
in power costs, and the increased 
machine efficiency which Supe- 
rior Ball and Roller Bearings will 
produce in your plant. Prominent 
manufacturers, aware of the im- 
portant profit possibilities in good 
bearing equipment, have kept ac- 
curate tabs on their Superior in- 
stallations. These figures are 
available to you— we'd like to 
have you see them. 


Superior Ball and Roller Bearings 
are like your fine machines. Sel- 


Lower Power Costs... 
Lengthen Machine Life 


with Superior Bearings 


dom, if ever, is their capacity 
reached and the reserve created 
provides unequaled efficiency, 
years of uninterrupted service 
and operating costs well below the 
usual. Notice the high degree of 
finish of Superior Bearings, an in- 
dication of the selected materials 
and careful workmanship em- 
ployed — defective bearings are 
out of the picture. Made in stand- 
ard sizes or to your specifications. 
If you have special bearing prob- 
lems, mention them when you 
write for those installation figures. 


The Catalog is No. 11 


The Ball & Roller Bearing Co. 
Danbury, Conn., U.S. A. 


SUPERIOR BALL AND 


ROLLER BEARINGS 
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ARMSTRONG TOOL HOLDERS are used in over 96% of the Machine Shops and Tool 
Rooms. (Selected for the Byrd Expedition to the South Pole—dependable, efficient). 


Weare using Armstrong 
Tool Holders on all of our 
machines. 


—M. F. MOORE, Manager 
Kewanee Boiler Corporation 
Kewanee, Illinois 


“We are using ARMSTRONG Tool Holders, and have since you introduced them, on 
all of our machines. They areverysatisfactory and our Master Mechanic advises that he 
is using very few solid forged tools, thereby making a great saving in the cost of tools.” 


It is true economy to use ARMSTRONG Tool Holders on all ma- 
chines, for every operation on Lathe, Planer, Slotter and Shaper. The 
same basic principle—that of an inserted high speed steel cutter in a 
7 : permanent shank or holder—carries thru the entire ARMSTRONG 
Tool Holder System. Regardless which of the over 100 sizes and 
ARMSTRONG shapes of holders is needed, regardless what the work to be done, an 
. ARMSTRONG Tool Holder will save all forging, 70% of grinding 
Boring Tool and 90% of High Speed Steel. 


Equal in practical effi- 


ciency to a whole set of ARMSTRONG BROS 7 TOOL CO. 


forged boring and in- 
side thread tools. “‘The Tool Holder People”’ 


313 North Francisco Avenue, CHICAGO, U.S.A. 
ARMS+RONG 


ARMSTRONG BROS. 


TRADE MARK REG.IN U.S PAT. OFFICE 


Tool Holders Drop Forged Wrenches Stocks and Dies Pipe Cutters 
Lathe Dogs Ratchet Drills Write today for Chain Pipe Tongs Chain Vises 
“C” Clamps High Speed Cutter Bits Catalog B-27 Pipe Wrenches Hinged Vises 
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Chicago Beltin 
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leather belting score card 


ther 
bber or any o 
ther, or fru 
: ’ belting. Lea iation of values. 
ers to these questions on ners helps you to an appreciation 
down on this score card the ri wers. It is worth doing. It 
compar 
ng. Then 
kind of belti 


Questions Chicago Belting Co. | Other Belt; 
How long will the Average S€rvice on 
belts lase? normal drives Over 


10 years. 
How 


Strong is the Averages hij her ten. 
How g 
belt: Sile Strength than an 


belting. 


How much Stretch Has less Stretch than 

has the belt? any other belting in ; 
the world, 

How does the belt Averages higher ad. : 

the Pulleys? hesion to Pulley than 


other oak belts. 


What Percentage of Between 11% and 


its weight is lubricat. 12% only, 


Its made Is the belt elastic? All Chicago Belting 

The quality of the leather be gone elts Buaranteed to 

he pre-tested method by have high elasticity, 

Chicago Belting belts handle Capacity 

Overloads: 
that— irely clim- 

ire ew: 

—belt trouble can be entirely Can the belts be made a sear: -" Any- 

: ny drive. endless? where—in brie time. 
inated y can be reduced ‘Guaranteed 

belt replacements How strong are the Guaranteed 45 be 

endless joints? Practically aS stron 
25% to 50%. as the leather itself, 


your producing machines are Eerie | 


d. : Cemented arts 
' . at full spee Will the JOints ever P guar 
kept running cs: come apart? anteed not to open up 
your power factor in or Come apart, 
i for Chicago Belting How long has mnfr. Since 1889 _ forty 
Write fo d liter- €en making belting? Continuous years, 
leather belt standards an 
7 ~~ Does the belt maker We distribute Card 
ature. — 4 advocate card records records free and urge 
of belt Service? that actual Service be 
asis of Purchase, 
Does Manufacturer Every known Physi- 
f€st your belts? cal and Chemical test 
made daily in our 
plant. 


Does Manufacturer 


distribute Nationally; late delivery — aj} 


Parts United States. 


Who uses their belts? Largest manufactur. 
€fs in almost every 
. 
ChicagoB Company industry. | 
of (eather Belting 
3-25 NorrH ATLANTA 
Rocaroan 


Chicago Belting Company 
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ASBESTOS IS A FIBROUS 
ROCK THAT HAS NOT 
CHANGED IN CHARACTER 
OR FORMATION FOR 
THOUSANDS OF YEARS. 
IT IS INCOMBUSTIBLE. 
THIS IS THE PROTECT= 
ING ELEMENT IN U.S. 
MOTORS. 


> >>> >The only 
incombustible 
non-carbonizing 


fibrous winding 
material 


Assestos is built into U. S. Motors 
for protection of the electrical wind- 
ings. The U. S. method of insulating 
the windings infinitely increases the 
life of the motor and minimizes 
danger of breakdown. 

U. S. Asbestos insulation replaces 
carbonizing materials. Asbestos is 
the greatest of all pliable, heat-resist- 
ing materials because it cannot car- 
bonize. Being soft and flexible, it is 
an insulation that can be folded and 
worked into the windings. 

In addition to the use of Asbestos, 
U. S. engineers have developed a 
companion material,—Asbestosite— 
a heat-resisting compound, developed 
especially for impregnating the wind- 
ings of U. S. Morors. It was per- 
fected by intensive experimentation 
in quest for anon-combustible medium 
of insulation for individual wires. 
Each wire in the windings is separated 
from its neighbor by complete en- 
casement in Asbestosite. All inter- 
stices between wires are displaced 
with the compound, application being 
accomplished by the U. S. patented 
method of coil separation, whereby 
an interrupted current is passed 
through the windings while the As- 
bestosite impregnates them. 

Through aking and particular 
curing means the Asbestosite is hard- 


“ASBESTOS 
PROTECTED} 


ened and forms a solid, intimately 
attached to and isolating each turn of 
the windings. 

No insulation development in re- 
cent years can compare with the 
advanced principle of Asbestos Pro- 
tection as incorporated in U. S. 
Motors. It is the greatest contribut- 
ing factor to the sustained life that 
U.S. Morors are noted for. 

While no motor may have a per- 
petual life,—the U. S. stator ranks 
with the 
ROTOR as 
practically 
indestructe 
ible. But As- 
bestos pro- 
tection is 
only one of 
the exclusive 
U.S. Motor 
develop- 


ASBESTOS 


PROTECTED, 


U.S. MOTORS 


ments. Another feature is the U. S. 
AutoStart principle, which ushered 
in the automatic push-button era for 
large, squirrel-cage motors. Probably 
no development in the past twenty 
years was so far-reaching in simplify- 
ing motor operation. 

Still another feature of outstanding 
importance is the U. S. Die-Cast 
Aluminum Rotor, which replaces 
multi-part assembly with 1-piece solid 
construction. 

Other distinctive features mark U. 
S. Motors advanced design as well as 
uncommon productionsafeguards and 
facilities. These are graphically pre- 
sented in the new pamphlets, entitled 
Aspestos Protection’ and “U.S. 
AutoSrart Motors” which will be 
forwarded by any Distributing Office 


below. 


H. P. to 125 H. P. RATINGS 

Horizontal and vertical motors of many 
types for modern industry. 

U.S. ELECTRICAL MFG. CO. 


DISTRIBUTING OFFICES 
NEW YORK, N. Y. CHICAGO, ILL. SAN FRANCISCO, CAL. 
71 Eighth Ave. 360 W. Superior St. 236 Fremont St. 
ATLANTA, GA. DETROIT, MICH. PHILADELPHIA, PA. 


676 Marietta St. 1446 Gratiot Ave. 617 Arch St. 
BALTIMORE, MD. EL PASO, TEXAS PITTSBURGH, PA. 
2 S. Frederick St. 208 San Francisco St. Oliver Bldg. 


BOSTON, MASS. HONOLULU, T. H. ST. LOUIS, MO. 


137 Pearl St. Fort & Beretania Sts. 731 S. Fourth St. 
BUFFALO, N. ¥. HOUSTON, TEXAS SAN ANTONIO, TEX. 
41 Elm St. 4 Preston Ave. 405 Main Ave. 
CINCINNATI, OHIO INDIANAPOLIS, IND. SPOKANE, WASH. 
215 E. 3rd St. 113 N. Noble St. S. 167 Wall St. 


CLEVELAND, OHIO’ KANSAS CITY, MO. 
1549 Hamilton Av. 1117 Cherry St. 
COLUMBUS, OHIO LOUISVILLE, KY. 
247 N. Front St. 113 W. Market St. 812 S. Lafayette St. 
DALLAS, TEXAS MEMPHIS, TENN. TULSA, OKLAHOMA 
309 N. Market St. 267 Adams Ave. 318 S. Boulder St. 
DENVER, COLO. NEW ORLEANS, LA. VANCOUVER, B. C. 
2900 Broadwav §27 St. Joseph St. 1260 Hamilton Ave, 
LOS ANGELES, CALIF., 200 E. Slauson Ave. 


SYRACUSE, N. ¥. 
122 Dickerson St. 
TOLEDO, OHIO 
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No! Not Arabic 


STAR 
ENGINE 
LATHES 


The rather cryptic illustration above 
is used to convey the idea that things 
aren’t always what they seem. 
Apparently an inscription on one of 
King Tut’s memorandum pads, it is 
actually a few of the mathematical 
symbols which have just been ap- 
proved by the American Engineering 
Standards Committee, according to 
POPULAR SCIENCE MONTHLY. Quite 
up-to-date, tho’ apparently ancient. 


“Star” Engine Lathes can be mis- 
judged almost as easily, too. There’s 
nothing much about them to distin- 
guish their capacities from those of 
other engine lathes, but in service 
they quickly prove different in many 
respects from their cousins of differ- 
ent makes. Accuracy that is “built- 
in,” design that has been evolved to 
its present efficiency over a 50-year 
period of all-round shop use, greater 
operating convenience, more speed, 
and lower running costs are “Star” 
attributes that have induced stand- 
ardization in any number of repre- 
sentative plants. 


We have a lot of information we’d 
like to send you to prove there’s as 
much difference in light turning 
equipment as in the big fellows. 

@ 


SENECA FALLS MACHINE CO. 


Seneca Falls New York 


The So-owing People 
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What Plant ean afford 
Chaos.. 


Thirteen Times the Manpower 
of Industry Hidden 
Away in Electric Motors 


Electric motors in America’s industries 

today provide working capacity equal to 

250 million workmen. That is more than 

13 times the actual number of men em- 

: ployed. How effectively this army of “un- 
13 seen” workers is used to bring down costs 

is determined by the care with which 
Motor Control is selected. 


UPPOSE each workman in the factory did 

things his own way—each salesman made 
promises to suit himself — each stenographer 
chose her own typewriter — each new book- 
keeper changed systems to his own liking. What 
chaos would result? 


Only by standardization can order be main- 
tained in your business—a truism that applies to 
Motor Control with equal force and with like 
savings. 

Standardizing on the Cutler-Hammer Line of 
Motor Starters assures the same dependable 
protection for every electric motor in your plant 
regardless of size. This is essential—for any 
motor can hamper or demoralize production if 
it breaks down. 


Standardization permits a smaller stock of 
Motor Starters—for all C-H Starters are adaptable 
to a wide range of motors. Your stock of re- 
placement parts, too, can be held to minimum 
because C-H parts are interchangeable. 


Time is also saved. No need for mastering a 
new wiring diagram when another starter is in- 
stalled. Your electricians soon learn what to do 
and how to do it. Their work is speeded by the 
convenience of installing any C-H Motor Starter. 


Many leading plants have secured these savings 
by standardizing on C-H Motor Control. 
Machine manufacturers incorporate it in all 
motor-driven machines they build to insure the 
service and steady production you expect. And 
motor builders standardize on C-H Control by 
recommending itforuseinall the motors they sell. 


CUTLER-HAMMER, Inc. 


Pioneer Manufacturers of Electric Control Apparatus 
1204 St. Paul Avenue 
MILWAUKEE, WISCONSIN 


CUTLER 


Che Control Equipment Good Electric Motors Deserve 
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Spur Gears 


Insure smooth finish, due 
to our methods: 


1.—Correct Material and Design 


Nickel Chromium SAE 3250 electric 
furnace steel (in hardening this steel 
retains a high degree of toughness with- 
out distortion). 


Our Spur Gears are designed to give an 
overlapping tooth action of sixty per- 
cent—i.e.—1.6 teeth are driving at all 
times. 

This continuous tooth action, together 
with correct material and Timken spin- 
dle mounting, allowing metal to metal 
contact, eliminates chatter and gear 
tooth marks. 


2.—Accurately Cut 


Gear teeth are finished on latest type 
Fellows Gear Shapers. 


3.—Properly Finished 


Gear teeth are burnished, giving smooth 
tooth surface, and: hardened in electric 
furnaces with automatic control. Holes 
are ground on Heald Sizematic Internal 
Grinder from pitch diameter, insuring 
true running gears. Teeth of all sliding 
gears are rounded to permit smooth 
engagement. 


The above method compares in material and 
finish with the transmission gearing used in 
America’s finest automobiles. 


Corp, 


WORCESTER Mass.U.S.A, 


3-245 General Motors Bldg., 1508 Evening Post Bldg., 
Detroit, Michigan 75 West St., New York City 


Four Bearing 


Precision 
TIMKEN 
Spindle Mounting 
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This unusual test was 
made without tailstock. 
Material is machinery 
stee!, 20” long, 4%” 
diameter, threaded to 
spindle nose. Width of 
cut 3”, feed .012” per & 
revolution; speed 29 & 
RPM. Not a sign of 
chatter (cut made from 
unretouched photo). 


Headstock gears Nickel 
Chromium 3250 
electric furnace _ steel 
accurately cut, burn- 
ished heat treated and 
hardened. 


Spindle Chrome Vanadium SAE 6140 heat treated alloy 
steel with 4-bearing Precision Timken Mounting. 
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10 LARGE TRACTOR FRAMES DRILLED, 
FACED AND TAPPED EVERY HOUR 


This machine is a combination Hydraulic Driller and Lead Screw 
Tapper being built up of Standard NATCO Hydraulic Drilling Units 
and NATCO Lead Screw Tapping Heads. The drilling units are 
equipped with the NATCO Hydro Uni-power system of hydraulic 
feed and are completely controlled by one air starting valve. The 
tapping heads are driven by one main reversing box which is driven 
by a 25 H.P. constant speed motor. 


This machine, which is used in a large MODERN tractor plant, drills 
26 holes, faces 2 holes and taps 26 holes in two sides of a large tractor 
frame. 


The above is another example of MODERN equipment being used to 
lower drilling costs. 


Why not lee NATCO Engineers study your drilling and tapping problems? 


THE NATIONAL AUTOMATIC TOOL CO. 
RICHMOND, INDIANA, U. S. A. 


Chicago Office: 
1309 Engineering Building, 
Wacker Drive at Wells St. 


Detroit Office: 
4-238-9 General Motors Building 


SOLVES YOUR “HOLE”? PROBLEM 
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A brief description of 
“National 7716” High 
Speed Drills will be fur- 
nished upon request. Sim- 


ply ask for folder No. 2. 


Productive Twist Drills are 
made with wide flutes for 
easy egress of chips, well 
proportioned center web 

for requisite strength, and 
narrow lands to eliminate 

unnecessary friction and heating. 


TWIST DRILES 
REAMERS <x HOBS 


MILLING CUTTERS 
SPECIAL TOOLS 


144 Washington Blvd. 709 St. Clair Ave., N.W. 76 Peart St. 


AP AND DIE DIVISION, WINTER BROTHERS CO., WRENTHAM, MASS. 
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of three boring 
operations, two of them off 
center, in a stamped steel housing 


for a universal drive shaft, are inter- 
esting features of a recent Cleveland 


Off-Center 
Boring 
a Feature of 


This Stamped 
Housing Job 


Automatic Installation. 


The machine is a specially adapted 4!" Model M, 
4°Spindle Chucking Machine, the work being 
loaded by hand on the upper front position. Of 
the three holes to be bored, one is concentric 
with the flange and the other two, while in line, 
are approximately 114” inches off center. 


After chucking, the first off-center hole is bored in 
the upper rear position and the second off-center 
hole bored in the lower rear position. 
In the lower front position, the center 
hole is bored, the outside diameter 


turned, the flange faced and both its corners beveled. 


Except for chucking, the machine is full automa- 
tic. The housings are held in a special chucking 
fixture, operated by air. All tools cut simultane- 
ously and adjustment is provided to accommodate 
flanges of different diameters and spread of holes. 


There are perhaps, operations in your plant which 
can be simplified, speeded and costs reduced by 
specialized Cleveland equipment. 
Our engineering department will be 
glad to submit recommendations. 


THE CLEVELAND AUTOMATIC MACHINE COMPANY 
Cleveland, Ohio, U. S. A. 


NEW YORK 


95 Liberty Street 


CHICAGO 


565 W. Washington Boulevard 


DETROTET 
1217 Book Building 
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You Paying 


1: SA RE slow, old-fashioned, obsolete lathes slowing up your produc- 


tion and increasing your costs? Are you paying, as tribute to 
obsolescence, earnings that stockholders would prefer to receive 
as dividends? 


The last years of a lathe’s life are the most costly. Make a careful 
check of your lathe equipment and see just what obsolete design, worn 
gears, ordinary bearings, inaccurate work, 
light cuts and slow speeds are penalizing 
you in the way of limited production and 
increased cost of doing business. 

Without obligation, Monarch engineers will be 
glad to check up on your lathe department. They 
will present reasons why Monarch Helical-geared 
Timkenized Lathes (that handle the new cutting 


tools to best advantage) can turn obsolescence 
costs into a profit. 


Write for new bulletin ‘‘Additional Reasons 
Why Monarch Lathes Should Be Your Choice.’’ 


THE MONARCH MACHINE TOOL CO. 
SIDNEY, OHIO, U.S.A. 
New York Sales Office: 857 Graybar Bldg. 
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WHERE 
SERVICE MUST NOT FAIL 


; Slender wires, wing struts, and delicate instruments separate life and death high 

up in the air. And plating—often less than a thousandth of an inch—is the faith- 
. ful guardian that prevents wear and corrosion in our newest transportation industry. 
; The new plating requirements of aviation have been met by Hanson-Munning 


g products and Hanson-Munning engineers. Cadmium, Chromium, Nickel and Zinc 
P have found their place—in quantity production and with mass production costs. 


Hanson-Munning Engineers have worked with the pioneers in plating depart- 
| ments in this and many other industries. \When you have a product that must not 
fail, all the practical knowledge garnered by Hanson-Munning Engineers through 
the years is at your command. 


HANSON-MUNNING PRODUCTS 


Polishing machines, Lathes, Plating Equipment, Generators, Barrels, Tanks, 
Wheels, Abrasives, Buffs, Brushes, Compositions, Cleaners, Anodes and Salts 


Leading manufacturers of polishing and plating equipment and supplies 
Hanson-Van Winkle-Munning Co., Matawan, N. J., and Chicago 2983 @ 
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“In my long experience 
with ‘Agrippa’ Tool 
Holders, I have never 
yet snapped a cutter. 
That’s one reason 
why I specify them”’ 


Tool Room Foreman 


Dependable 
‘Forgings 


‘never snapped 
CUTTER’ 


A tool holder, to be efficient, must hold its cutter 
) rigidly: to be economical, it must continue to do so 
after long, hard service. 


Users swear by “Agrippa” Tool holders. Inthe Turn- 
ing Tool, for instance, you will find that thru accurate 
Williams’ Superior Drop- broaching of the cutter hole and thorough hardening 
of the entire holder, Williams have eliminated re- 
cessed and marred cutter seats—the commonest cause 
unqualified guarantee. Entirely of cutter breakage and general inefficiency. 
dependable, they will meet Let us send literature on the complete line. 


“si — to the last J. H. WILLIAMS & CO. 
{ jot and tittle. “The Drop-Forging People” 
) We operate our own chemi- | New York BUFFALO Chicago 


cal and physical laboratories 
and are fully equipped with 
modern facilities for all forms 
of heat-treating. All furnaces, 
electric or oil-fired, pyrometer 

{ controlled. 


Let us quote you on accurate, | 
dependable, clean, sand blasted 


| THAT HOLD” 
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“VULCAN” 
Safety 
Lathe Dog 
13 Sizes 
¥g to 5 in. 


“VULCAN” 
Heavy Service 
Safety 
Lathe Dog 
3 Sizes 
4 to Gin. 


“VULCAN” 
Heavy Service 
Lathe Dog with 
Square Head 
Screws 
3 Sizes 
4 to Gin. 


unyieldin 


Williams’ “Vulcan” Dogs are drop-forged from tough 
carbon steel—the screws are of special steel, hardened 
and tempered. Their dependable, unyielding strength 
assures freedom from expensive break-downs. Use 
“Vulcan” Dogs for better balance and accurate 
work—for improved quality and greater volume in 
production. 

There’s a size and style to meet practically every 
requirement. 


Send for “Vulcan” Lathe Dog facts today. 
J. H. WILLIAMS & CO. 


“The Drop-Forging People’”’ 
New York BUFFALO Chicago 


OLs 


LATHE DOGS 


“VULCAN” 

Lathe Dog with 
Square Hea 

Screw 


13 Sizes 
¥g co 5 in. 


“Vulcan” Clamp Lathe Dog, drop- 
forged from special steel and heat- 
treated for extra stiffness. The 
adjusting nuts provide for mini- 
mum projection of screws. 4 sizes, 
15% to 31, in. 


“Vulcan” Milling Machine Dog, 
with flat tail for taper work carried 
on centers. They also serve as a 
heavy pattern lathe dog. 7 sizes, 
4 to 2 in. 
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With Seamless You Can Do 
Anything 
Practical With Bar Steel 


and you save the 
cost of the hole 


MONG the various shapes, sizes and wall-thicknesses of 
NATIONAL-SHELBY Seamless Steel Tubing, you can 
probably find a material of just the right dimensions, grade 
of steel and anneal for your present or prospective require- 
ments. With tubing you start with the hole already bored 
and also with the assurance of uniform chemical and physical 
properties in the finished part. You can do anything with 
tubing that is practical with bar steel and by using seamless 
tubing, machine work is reduced, tools and labor are saved 
and exceptional uniformity obtained in the finished product. 


We will be glad to send a copy of our handbook—‘‘Seamless 
Tube Standards’—to anyone whose letterhead or position 
would indicate a legitimate use for it. 


NATIONAL 


SEAMLESS STEEL TUBING 


NATIONAL TUBE COMPANY - Pittsburgh, Pa. 


Subsidiary of United States Steel Corporation 
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VERYTHING that industry 
makes or uses must be 
moved! 


Why, then, depend upon 

the slow. plodding pace of 

this Volga Boatman? Why, 
in this Age of Speed, gear production 
to the inefficiency of obsolete hand- 
ling methods? 


Production can move only as fast 
as its materials are handled. 
Machines and methods have been 
systematized to a fine degree; 
materials are purchased with Scruti- 
nizing care—yet_in-Tountless in- 
stances antieeaited moving practices 
still swell the burden of manufac- 
turing costs. 

Chisholm-Moore has brought to 
many industries a practical and pro- 
ven remedy for these ills. Without 


NEW YORK PHILADELPHIA 


CLEVELAND 


doubt, C-M equipment can 
reduce your handling costs. 

A C-M engineer is at your ser- 
vice to analyze your particular 
problem. The benefits of his 
broad experience are yours with- 
out cost or obligation. Write us 
for information and descriptive 
literature on the C-M line. 

* * x 


Chisholm-Moore manufacture a 
complete line of overhead mater- 
ial handling equipment including 
chain hoists, electric hoists, travel- 
ling cranes, trolleys and the 
Morgan Cupola Charger. Special 
bulletins are available on any 
type of equipment. 


Chisholm-Moore Hoist Corp. 
(Division of Columbus-McKinnon Chain Co.) 
5038 Fremont Ave. Tonawanda, N. Y. 
In Canada—St. Catharines, Ont. 


CHICAGO PITTSBURGH 
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CHAIN HOISTS [RRSMBARM ELECTRIC HOISTS 
LC HMARGER 


1] minutes 
Floor toFloor 


13 minutes 
Floor to Floor 


| Potter €&? Johnston Machine Co. 


Pawtucket, Rhode Island, U.S. A. 
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Meet the Left- 
Monkey 


If all the apprentice boys that 
have searched for this leg- 
endary bit of shop equipment 
were placed end to end, it 
would give a rough idea of 
how far ahead of ordinary 
lathe equipment is the So-owing 
And if you yourself set out to 
find it, your chances of suc- 
cess would just about equal 
the likelihood of duplicating 
Xo-owing performance with 
other lathe equipment. 


Here are some facts onSe-owing 
turning that are bound to in- 
terest you: 


A So-owingy is equipped with mul- 
tiple cutting tools. Thus a job that 
requires three and four tool travels 
with ordinary equipment, on a 
Qo-owing is a one-operation job. 


One So->wing can very often handle 
the work of a battery of single tool 
equipment. Think of the savings 
in labor, power, floor space and de- 


preciation this could effect in your 
plant. 


A So-owing takes no longer to set 
up, reduces calipering and measur- 
ing, and does not require a skilled 
operator. 


We have statistics showing con- 
sistent returns of from 62% to 
150% on §o-owing installations— 
others showing {o-swing making 
good returns on small-lot precision 
turning. 


Get in touch with us for this infor- 
mation complete! 


SENECA FALLS MACHINE COMPANY 
SENECA FALLS The People NEW YORK 


District Sales Manager for Michigan, Ohio, Wisconsin, Illinois and Indiana: W. H. Nettle, 236 Richton Ave., 


Highland Park, Detroit, Mich. 


Pacific Coast Representative: Louis G. Henes, San Francisco and Los Angeles. 
European Office: 42 Rue le Peletier, Paris, 9e, France, in charge of George E. Fogarty, European Sales Manager. 


The Lathe 
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PRECISION 


wow Its meaning 


NORMA-HOFFMANN BEARINGS CORPORATION 


Stamford, Conn., U.S. A. 


84—MACHINERY, August, 1929 


and its 


PRECISION, as commonly used, is a term defining ex- 
treme refinement of dimension and finish. But as describ- 
ing an outstanding quality of NORMA-HOFFMANN 
Precision Bearings, the word has a far more compre- 
hensive meaning. 


To Norma- Hoffmann engineers and production men, 
Precision means the ultimate in dimensional refine- 
ment. Above and beyond this, however, it means bearing 
design worthy of expression in a finished product of 
this extreme refinement—selected materials well deserv- 
ing of special treatments and of highly refined machin- 
ing processes—standards of production which permit 
no deviation from absolute uniformity, regardless of 
quantity. 


Precision, as thus described, is the foundation quality 
upon which the Norma-Hoffmannreputation rests, upon 
which its business has been built, and upon which it 
must continue to grow. 


But what does all this mean to the buyer and user of 
NORMA-HOFFMANN Precision Ball and Roller 
Bearings? What, in other words, is the commercial 
value of Precision? 


Briefly stated, Precision stands for that combination of 
qualities which manifests itself in higher anti-friction 
efficiency, longer life, greater speedability, better per- 
formance, lower costs for replacements, increased pro- 
duction. These are the distinct and concrete advantages 
which accrue to the user of NORMA-HOFFMANN 
Precision Bearings. 


Obviously, Precision is costly to produce and to main- 
tain. But it has been the uniform experience of those 
who have availed themselves of its advantages, that its 
price is repaid a hundred fold in the lower after-costs 
which inevitably follow. 


The long varied experience of 

Norma-Hoffmann engineers is 

offered without obligation to 

machine users and builders fac- 
ing bearing problems. 


commercial value 


BEARINGS 
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STAND-BY,* n. One who, 
or that which, stands by one 8 
in need; something upon : 
which one relies for constant ; 


use. 
ACCORDING TO WEBSTER 


HEN we crawl into “Lower 6” for the 
night, we hardly expect our sleep to be 
as restful as a night’s sleep at home. 
Yet, as the train roars into the darkness, we 


Chromel provides industry with its best base 
metal thermocouple—one that holds its accu- 
racy through many months of hard service at 
heat-treating temperatures. A thermocouple 


_ give practically no thought to our safety, be- that has no immersion.error; a couple that the 
cause we feel as secure in the Pullman as we user himself can make (if he so desires) be- 
do in our own bed. With unquestioning faith, cause it does not have to be calibrated. For 
we entrust our lives to the Locomotive Engi- these reasons, industry’s standard thermo- 
- meer—one of the good old stand-bys of the couples are made of Chromel. 
transportation world. 
i : Lise Chromel gave the electric heating industry its 
The field of pyrometry and electric heat, simi- first _nickel-chromium _ heating-element—the 
i larly, has that same good faith in Chromel— alloy that made electric heat practical for home 
_ for its thermocouples and heating-elements. and factory, because of its durability. 
_ They, too, look on Chromel as a good old 
 *stand-by. Because, for almost 25 years, they It will pay you to have all your pyrometers 
es have found Chromel calibrated to fit Chromel couples; it will also 
ee faithful to the tasks pay you to specify Chromel heating-elements 
bs, that are given it for your electric furnaces. If you want tech- 
3 to do. nical data, ask for Catalog F.M. 
HOSKINS MANUFACTURING COMPANY 3 
4439 Lawton Ave., DETROIT, MICH. ; 
BOSTON NEW YORK CLEVELAND CHICAGO SAN FRANCISCO 


Canadian Rep.: Hiram Walker & Sons Metal Products, Ltd., Walkerville, Ont. 
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The four special Brown & Sharpe formed 


cutters with spirally gashed teeth, shown ” 
above, are answering the requirements : 
of automatic production and answering a 
them well. These cutters of Brown & 

Sharpe design are milling rapidly one Bi 
part of an automotive accessory which is “i 
demanded in great quantities. There are vi 


two cutters in each gang milling the parts 
placed on fixtures at opposite ends of the 
table. 
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—on work of this type 
interruptions must be few 


PERATIONS performed on automatic 
machines are usually run at the highest 
speed practical. The very nature of the job 
makes the set-up more complicated than on 


AUTOMATIC PRODUCTION 


the ordinary milling machine and fre- 


quently cutters are required which must be 
accurately aligned with the two fixtures on 
the opposite ends of the table. And... the 


cutters must be able to produce fast and 
steadily without excessive interruptions for 
sharpenings. 


In a case such as this, the real value of 
Brown & Sharpe Cutters in encouraging 


production is apparent. They give a greater if The Cost of N 
number of cuts per sharpening, consequently a 
reducing time lost for replacement — espe- Plus Time Lost Replacing 
cially important because of the complicated Plus Mh ie 
set-up which automatic production usually Plus Sharpening Cutters 
requires. They permit the full realization of asiiaiacaigtiiuaaiaail 
automatic production in lowering costs. Real Gee aes 
. Brown & Sharpe Cutters are reducing the piace 
. cutter costs of manufacturers the world over What is the Real 7, 
-». you should secure the savings they can \ Cost of Your Cutters? / 


Av 


give you on all your cutter jobs. 


BROWN 


BROWN & SHARPE MEG. CO. 


we 


SHARPE 


PROVIDENCE, R. L, U.S. A. 
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OBITUARIES 
WORCESTER R. WARNER 


Worcester Reed Warner of Tarrytown-on-Hudson, N. Y., 
who with Ambrose Swasey founded the Warner & Swasey Co., 
Cleveland, Ohio, died at Eisenach, Germany, June 25. Mr. 
Warner was born at Cummington, Mass., May 16, 1846. He 
spent his boyhood on his father’s farm. At the age of nine- 
teen he went to Boston to learn drafting in the office of 
George B. Brayton. Later in the same year he went to Exeter, 
N. H., to learn the machinist’s trade at the Exeter Machine 
Co. There he met Ambrose Swasey, with whom he was des- 
tined to be associated for more than sixty years. 


In 1870, together 
with Mr. Swasey, 
Mr. Warner moved 
to Hartford, Conn., 
and entered the em- 
ploy of the Pratt & 
Whitney Co. There 
he remained until 
1880, in charge of 
one of the machine- 
building depart- 
ments. He also had 
charge of the com- 
pany’s exhibition at 
Boston and was 
manager of its ex- 
hibit at the Centen- 
nial Exhibition in 
Philadelphia in 
1876. His friendly 
personality was 

throughout his life 
one of his outstand- 
ing characteristics 
and aided him 
greatly in his earl- 

ier years. He was deeply interested in engineering subjects 
and especially in the study of astronomy. 

In 1880 Mr. Warner and Mr. Swasey went to Chicago to 
found a business for themselves, but discovering that they 
were too far west for that early period in machine tool build- 
ing, they moved to Cleveland, Ohio, in 1881, where they built 
a shop on the site on which the Warner & Swasey Co. has 
been established for nearly fifty years. The new company 
soon became known as a builder of high-grade machine tools 
and special machinery, and due to Mr. Warner’s interest in 
astronomy, also became known for the design and construc- 
tion of telescopes and other instruments for observatories. 

The 36-inch refractor at the Lick Observatory and the 40- 
inch refractor at Yerkes Observatory are still the largest re- 
fracting telescopes ever built. The 60-inch reflecting tele- 
scopes for the Argentine National Observatory and for the 
Ohio Wesleyan University, and the 72-inch reflector at the 
Dominion Astrophysical Observatory are surpassed in size 
only by the 100-inch Hooker telescope at Mt. Wilson, Calif. 

While Mr. Warner’s interest in astronomy brought about 
the building of these great instruments which attracted 
world-wide attention, the company became equally well 
known in the mechanical field as a builder of a complete line 
of turret lathes—in fact, turret lathes have always formed 
the solid base upon which the company’s success has rested. 

Mr. Warner was a member of the British Astronomical So- 
ciety, the American Astronomical Society, and the American 
Association for the Advancement of Science. He was at one 
time president of the American Society of Mechanical Engi- 
neers and of the Civil Engineers Club of Cleveland. He was a 
fellow of the Royal Astronomical Society, and held the un- 
usual degree of Doctor of Mechanical Science. He was a 
trustee of the Case School of Applied Science, Adelbert 
College, Western Reserve University, and the Cleveland 
School of Art. He was also a director of the Guardian Trust 
Co. and the Society for Savings of Cleveland, and a member 
of the advisory board of the Cleveland Museum of Art. 

Mr. Warner practically retired from business in 1911, when 
he moved from Cleveland to Tarrytown-on-Hudson, N. Y., but 
he kept up his active interest in the affairs of the company 
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and also had wide interests in philanthropic and educational 
fields. In 1890, Mr. Warner married Cornelia Fraley Blake- 
more of Philadelphia, who survives him. He is also survived 
by a daughter, Miss Helen Blakemore Warner. 


WILLIAM Symes ANDREWS, for many years connected with 
the electrical industry, died at his home in Schenectady 


July 1. Mr. Andrews was the oldest employe in the or. 
ganization of the General Electric Co., his service to electric 
lighting being unbroken from the day he entered Edison’s 
employ in the autumn of 1879 before the General Electric Co, 
came into existence. His death was directly traceable to the 
effects of X-ray burns sustained through a prolonged period 
of investigation thirty-five years ago, when X-rays were g0 
new to science that their dangerous properties in case of long 
exposure to them were not understood. 

Mr. Andrews was born at Saltford, England, September 10, 
1847. He went to Toronto in 1875, and in 1877 came to the 
United States, settling in Newark, N. J. In 1879 he entered 
Edison’s employ, installing the Edison lighting system in 
many cities. He became manager of central station sales 
with the General Electric Co., at Schenectady, in 1894, and 
in 1907 became electric lighting engineer of the company 
in Schenectady and Pittsfield. In 1913 he was appointed a 
consulting engineer. Mr. Andrews was a member of numer- 
ous engineering and scientific societies. 


OLIVER AMES, senior member of the board of directors of 
the General Electric Co., Schenectady, N. Y., died at his home 
in North Easton, Mass., on June 18, aged sixty-five years, 
Mr. Ames had been a member of the board since 1893, being 
elected at that time to fill the vacancy caused by the death 
of his father, who previous to the formation of the General 
Electric Co. was a director of the Thomson-Houston Co. 


JosEpH HAMMELE, director, sales manager, and for many 
years an associate of the Bausch & Lomb Optical Co., 662 
St. Paul St., Rochester, N. Y., died on July 2. 


GRINDING INTERNAL SPLINES 


A grinding wheel driven by a minute turbine at the factory 
of Adolphe Saurer at Arbon, Switzerland, where high-grade 
commercial vehicles are being manufactured, was described 
in the Automobile Engineer. There is now little difficulty in 
producing accurately ground splined shafts, but the value of 
the accuracy thus obtained may be reduced by inaccuracies 
in making internal splines. The method referred to has been 
devised for grinding the sides of the splines in transmission 
gears. 

A small cup-shaped grinding wheel is mounted on an arbor, 
together with a small disk with integral turbine blades. A jet 
of water, under pressure ranging from 140 to 350 pounds per 
square inch, is directed tangentially upon the blades from a 
pipe in the shank of the tool. The whole assembly must be 
small enough to enter the bore of the gear to be ground. This 
turbine develops power enough to grind both sides of the 
splines, which are previously broached with a slight clear- 
ance at the top. 

In general appearance, the machine on which this grinding 
head is used resembles a small boring mill. The gear to be 
ground is mounted on the table of the machine, which is pro- 
vided with an indexing mechanism and a slight lateral move- 
ment to apply the cut. The grinding wheel is carried in 4 
spindle head that is moved up and down by means of a hand- 
wheel during the actual grinding. 

Water under pressure is supplied by a gear pump at the 
rear of the machine, driven by a large belt. The wheel-spindle 
bearings are not injured by loose abrasive, since this is con- 
tinually washed away by the waste water from the turbine 
wheel. 

= 


The June production of automobiles reached over 536,000 
cars, trucks, and buses, according to the National Automobile 
Chamber of Commerce. A new record for the production in 
any six-month period was established during the first six 
months of 1929, with a total output of 3,380,000 cars and 
trucks. This exceeds the output during the same period in 
1928 by 1,053,000 vehicles. The output in June was nearly 
100,000 cars less than in May, and a seasonal decline is noW 
expected following the high pace set by the industry during 
the first six months of the year. 
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Drilling and tapping a cast iron Base Plate with a Horizontal Drilling and Boring Machine. 


The entire job-—totaling 118 operations—handled with the one set-up. 


Save Time and Labor — Handle the 
Entire Job from the One Set-Up 


Horizortally 


One simple set-up—then uninterrupted operation. Drill the 
entire job—four sides—from the one setting, on.a simple 
rotary table-—Or drill five sides on ordinary work with a 
universal tilting and revolving table. 


The set-up job is easier too. The worktable is at the side of 
the drill with no overhanging parts to interfere. Drilling, too, 
is faster and cleaner. Drilling pressure is against a heavy 
vertical column. The chips fall away from the hole, keeping 
the drill clean. 


The Horizontal Drill simplifies the handling of difficult pieces. 
It gives you a wider range of operation and greater ease in 
handling the general run of work. It will show a big saving 
in floor to floor time. 


Write for complete information, specifications, and prices. 


Ask for Bulletin A-4051. 
JOSEPH I. RYERSON & SON tc. 


ESTABLISHED 1842 


Chicago, Milwaukee, St. Louis, Cincinnati, Detroit, Cleveland, Buffalo, Pittsburgh. Philadelphia, Boston, Jersey City, New York, Richmond, 


Houston, Tulsa, Rockford, Kansas City, Los Angeles, San Francisco, Denver, Minneapolis, Duluth. 


RYERSO 


MACHINERY-SERVICE 
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Drilling and tapping a cast iron Base Plate with a Horizontal Drilling and Boring Machine. 
The entire job—totaling 118 operations—handled with the one set-up. 


Save Time and Labor — Handle the 
Entire Job from the One Set-Up 


One simple set-up—then uninterrupted operation. Drill the 
entire job—four sides—from the one setting, on.a simple 
rotary table-—Or drill five sides on ordinary work with a 
universal tilting and revolving table. 


The set-up job is easier too. The worktable is at the side of 
the drill with no overhanging parts to interfere. Drilling, too, 
is faster and cleaner. Drilling pressure is against a heavy 
vertical column. The chips fall away from the hole, keeping 
the drill clean. 


The Horizontal Drill simplifies the handling of difficult pieces. 
It gives you a wider range of operation and greater ease in 
handling the general run of work. It will show a big saving 
in floor to floor time. 


Write for complete information, specifications, and prices. 


Horizoréally Ask for Bulletin A-4051. 
JOSEPH T. RYERSON & SON wc. 


ESTABLISHED 1842 


Chicago, Milwaukee, St. Louis, Cincinnati, Detroit, Cleveland, Buffalo, Pittsburgh. Philadelphia, Boston, Jersey City, New York, Richmond, 
Houston, Tulsa, Rockford, Kansas City, Los Angeles, San Francisco, Denver, Minneapolis, Duluth. 


RYERSO 


MACHINERY-SERVICE 
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Plan Now Visit Cleveland 


September 30th-October 4th 


Among the Attractions at the 
National Machine Tool Builders’ Exposition 


will be the NEW MODEL 


“PRECISION” 


Horizontal Boring Machines 


An added incentive is the opportunity to visit the shop where 


they are made, at East 99th Street and N. Y. Central R. R. 
The LUCAS Power Forcing Press will be exhibited also. 


THE LUCAS MACHINE TOOL CO., Cleveland, Ohio, U.S.A. 


FOREIGN AGENTS: Allied Machinery Co., Barcelona, Zurich. V. Lowener, Copenhagen, Oslo, Stockholm, R. S. Stokvis & Zonen, 
Paris and Rotterdam. Andrews & George Co., Tokyo. Ing. M. Kocian & G. Nedela, Prague. Emanuele Mascherpa, Milan, Italy. 
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A distinctive feature 
of this Wetmore Shell 
Reamer is the 14” 
projection of the 
blades over the end 
of the reamer body 
for chip clearance. 
This allows the chips 
to fall off ahead of 
the reamer body and 
prevents chips from 
clogging up along 
cutting edge of 
blades. 


Wetmore Shell Ream- 
ers have .087” ad- 
justment oversize. 
Made in these sizes: 
114” to 3”, 6 blades; 
3-1/16” to 5”, 8 
blades; 5-1/16” to 
6”, 10 blades. Larger 
sizes made on order. 
Made also. with 
straight hole, if de- 
sired. Sizes above 
13%” readily adapt- 
able for line reaming. 


Why Big Plants Specify 


Above is shown how Wetmore Shell Reamers can be 
adapted for pilot reaming in combination or single. 


WETMORE Shell Reamers 


More than one user has told us that Wetmore Shell Reamers have done work they 
thought would be too much for any reamer. 


But Wetmore Reamers have the habit of making good on hard jobs. We guarantee 
them to lower your production costs. 
blade replacement costs are lower. 


They do faster work; they stand up longer; 


Wetmore Shell Reamers are adaptable 
for either line or pilot reaming. Body, 
lock nut, and cone nut are finest alloy 
steel, heat-treated. Left-hand angle 
blades are staggered to eliminate chat- 
tering. 


Send for Catalog No. 29 


—showing the full line of Wetmore adjustable reamers. 
This is a New Catalog—sent free, postpaid, on request. 


WETMORE REAMER CO. 


60—27th ST., MILWAUKEE, WIS. 


ADJUSTABLE 
REAMERS 


REAM 
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(Trade Mark Registered) 


Weight 78 lbs. 
Max. Diameter 10!4 in. 
Diameter of Hole 3 in. 
Stock 434 in. 


TO FORGE AND MACHINE AWAY 


N Ajax Upsetting Forging Machine made this 78- 
pound upset forging to replace a 125-pound 
hammer forging. 

It held the outside close to finished dimensions, 
punched a concentric hole, saved 47 pounds of steel 
from the scrap bin and many hours of useless 
machining. 

It did this at a speed far ahead of the hammer, and 
required less power and less effort on the part of the 
operator. 

This feat was not out of the ordinary. You will be 
paid for seeing what this machine can do for you. 


Ajax Heavy Duty Upsetting Forging Machines 
will produce upsets up to 15 inches in diameter 


THE AJAX MANUFACTURING COMPANY | § 


621 Marquette Building 


udson Terminal Bldg. 


New York, N. Y. 
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right Motors Praises 
Cincinnati 


The selection of Cincinnati 
“Hypro” by Wright Motors for the 
important and exacting work of 
their Experimental Department is 
a high compliment to the machine. 
And that the “Hypro” has justified 
its selection is well attested in a 
report received from Wright Aero- 
nautical Corp., Paterson, N. J., 
which says in part, “The planer is 
rendering excellent service and 
meeting all requirements.” 


The photographs were taken dur- 
ing a planing operation on an 
aluminum crankcase cover for an 
inverted air-cooled Wright engine. 
The “Hypro” is planing the bear- 
ing surface, removing 1%” stock, 
and the prime requisites of the job 
are high accuracy and a fine, 
smooth finish. 


The “Hypro” fills every require- 
ment in this shop for a high-speed, 
modern planer. It is used to plane 
aud ether informa: surfaces on a wide range of parts, 
such as crankcase covers, crank- 

cases, crankshafts, camshaft hous- 
ings, and many others. The ma- 
chine has been in service 60 hours 
a week since its installation ten 
months ago. 


The Cincinnati Planer Co. 
Cincinnati, Ohio 


PLANERS 
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The four special Brown & Sharpe formed 
cutters with spirally gashed teeth, shown 
above, are answering the requirements 
of automatic production and answering 
them well. These cutters of Brown & 
Sharpe design are milling rapidly one 
part of an automotive accessory which is 
demanded in great quantities. There are 
two cutters in each gang milling the parts 
placed on fixtures at opposite ends of the 
table. 
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AUTOMATIC PRODUCTION 


—on work of this type 
interruptions must be few 


PERATIONS performed on automatic 

machines are usually run at the highest 
speed practical. The very nature of the job 
makes the set-up more complicated than on 
the ordinary milling machine and fre- 
quently cutters are required which must be 
accurately aligned with the two fixtures on 
the opposite ends of the table. And... the 
cutters must be able to produce fast and 
steadily without excessive interruptions for 
sharpenings. 


In a case such as this, the real value of 
Brown & Sharpe Cutters in encouraging 


production is apparent. They give a greater f The Cost of \ 
number of cuts per sharpening, consequently 
reducing time lost for replacement — espe- Plus Time Lost Replacing 
cially important because of the complicated “ie ee 
set-up which automatic production usually Plus Sharpening Cutters 
requires. They permit the full realization of | 
automatic production in lowering costs. Real Py 
Brown & Sharpe Cutters are reducing the igi 

cutter costs of manufacturers the world over What is the Real r | 
... you should secure the savings they can L Cost of Your Cutters? 


give you on all your cutter jobs. 


BROWN SHARPE 


BS 
BROWN & SHARPE MFG. CO. [BS PROVIDENCE, R. L, U.S. A. 


MACHINERY, August, 1929—87 


OBITUARIES 


WORCESTER R. WARNER 


Worcester Reed Warner of Tarrytown-on-Hudson, N. Y., 
who with Ambrose Swasey founded the Warner & Swasey Co., 
Cleveland, Ohio, died at Eisenach, Germany, June 25. Mr. 
Warner was born at Cummington, Mass., May 16, 1846. He 
spent his boyhood on his father’s farm. At the age of nine- 
teen he went to Boston to learn drafting in the office of 
George B. Brayton. Later in the same year he went to Exeter, 
N. H., to learn the machinist’s trade at the Exeter Machine 
Co. There he met Ambrose Swasey, with whom he was des- 
tined to be associated for more than sixty years. 


In 1870, together 
with Mr. Swasey, 
Mr. Warner moved 
to Hartford, Conn., 
and entered the em- 
ploy of the Pratt & 
Whitney Co. There 
he remained until 
1880, in charge of 
one of the machine- 
building depart- 
ments. He also had 
charge of the com- 
pany’s exhibition at 
Boston and was 
manager of its ex- 
hibit at the Centen- 
nial Exhibition in 
Philadelphia in 
1876. His friendly 
personality was 

throughout his life 
one of his outstand- 
ing characteristics 
and aided him 
greatly in his earl- 
ier years. He was deeply interested in engineering subjects 
and especially in the study of astronomy. 

In 1880 Mr. Warner and Mr. Swasey went to Chicago to 
found a business for themselves, but discovering that they 
were too far west for that early period in machine tool build- 
ing, they moved to Cleveland, Ohio, in 1881, where they built 
a shop on the site on which the Warner & Swasey Co. has 
been established for nearly fifty years. The new company 
soon became known as a builder of high-grade machine tools 
and special machinery, and due to Mr. Warner’s interest in 
astronomy, also became known for the design and construc- 
tion of telescopes and other instruments for observatories. 

The 36-inch refractor at the Lick Observatory and the 40- 
inch refractor at Yerkes Observatory are still the largest re- 
fracting telescopes ever built. The 60-inch reflecting tele- 
scopes for the Argentine National Observatory and for the 
Ohio Wesleyan University, and the 72-inch reflector at the 
Dominion Astrophysical Observatory are surpassed in size 
only by the 100-inch Hooker telescope at Mt. Wilson, Calif. 

While Mr. Warner’s interest in astronomy brought about 
the building of these great instruments which attracted 
world-wide attention, the company became equally well 
known in the mechanical field as a builder of a complete line 
of turret lathes—in fact, turret lathes have always formed 
the solid base upon which the company’s success has rested. 

Mr. Warner was a member of the British Astronomical So- 
ciety, the American Astronomical Society, and the American 
Association for the Advancement of Science. He was at one 
time president of the American Society of Mechanical Engi- 
neers and of the Civil Engineers Club of Cleveland. He was a 
fellow of the Royal. Astronomical Society, and held the un- 
usual degree of Doctor of Mechanical Science. He was a 
trustee of the Case School of Applied Science, Adelbert 
College, Western Reserve University, and the Cleveland 
School of Art. He was also a director of the Guardian Trust 
Co. and the Society for Savings of Cleveland, and a member 
of the advisory board of the Cleveland Museum of Art. 

Mr. Warner practically retired from business in 1911, when 
he moved from Cleveland to Tarrytown-on-Hudson, N. Y., but 
he kept up his active interest in the affairs of the company 
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and also had wide interests in philanthropic and educational 
fields. In 1890, Mr. Warner married Cornelia Fraley Blake- 
more of Philadelphia, who survives him. He is also survived 
by a daughter, Miss Helen Blakemore Warner. 


WILLIAM Symes ANnpREws, for many years connected with 
the electrical industry, died at his home in Schenectady 
July 1. Mr. Andrews was the oldest employe in the or- 
ganization of the General Electric Co., his service to electric 
lighting being unbroken from the day he entered Edison’s 
employ in the autumn of 1879 before the General Electric Co. 
came into existence. His death was directly traceable to the 
effects of X-ray burns sustained through a prolonged period 
of investigation thirty-five years ago, when X-rays were g0 
new to science that their d»ngerous properties in case of long 
exposure to them were ° inderstood. 

Mr. Andrews was born «a. Saltford, England, September 10, 
1847. He went to Toronto in 1875, and in 1877 came to the 
United States, settling in Newark, N. J. In 1879 he entered 
Edison’s employ, installing the Edison lighting system in 
many cities. He became manager of central station sales 
with the General Electric Co., at Schenectady, in 1894, and 
in 1907 became electric lighting engineer of the company 
in Schenectady and Pittsfield. In 1913 he was appointed a 
consulting engineer. Mr. Andrews was a member of numer- 
ous engineering and scientific societies. 


OLIvER AMES, senior member of the board of directors of 
the General Electric Co., Schenectady, N. Y., died at his home 
in North Easton, Mass., on June 18, aged sixty-five years. 
Mr. Ames had been a member of the board since 1893, being 
elected at that time to fill the vacancy caused by the death 
of his father, who previous to the formation of the General 
Electric Co. was a director of the Thomson-Houston Co. 


JosEPH HAMMELE, director, sales manager, and for many 
years an associate of the Bausch & Lomb Optical Co., 662 
St. Paul St., Rochester, N. Y., died on July 2. 


GRINDING INTERNAL SPLINES 


A grinding wheel driven by a minute turbine at the factory 
of Adolphe Saurer at Arbon, Switzerland, where high-grade 
commercial vehicles are being manufactured, was described 
in the Automobile Engineer. There is now little difficulty in 
producing accurately ground splined shafts, but the value of 
the accuracy thus obtained may be reduced by inaccuracies 
in making internal splines. The method referred to has been 
devised for grinding the sides of the splines in transmission 
gears. 

A small cup-shaped grinding wheel is mounted on an arbor, 
together with a small disk with integral turbine blades. A jet 
of water, under pressure ranging from 140 to 350 pounds per 
square inch, is directed tangentially upon the blades from a 
pipe in the shank of the tool. The whole assembly must be 
small enough to enter the bore of the gear to be ground. This 
turbine develops power enough to grind both sides of the 
splines, which are previously broached with a slight clear- 
ance at the top. 

In general appearance, the machine on which this grinding 
head is used resembles a small boring mill. The gear to be 
ground is mounted on the table of the machine, which is pro- 
vided with an indexing mechanism and a slight lateral move- 
ment to apply the cut. The grinding wheel is carried in a 
spindle head that is moved. up and down by means of a hand- 
wheel during the actual grinding. 

Water under pressure is supplied by a gear pump at the 
rear of the machine, driven by a large belt. The wheel-spindle 
bearings are not injured by loose abrasive, since this is con- 
tinually washed away by the waste water from the turbine 
wheel. 

+ 


The June production of automobiles reached over 536,000 
cars, trucks, and buses, according to the National Automobile 
Chamber of Commerce. A new record for the production in 
any six-month period was established during the first six 
months of 1929, with a total output of 3,380,000 cars and 
trucks. This exceeds the output during the same period in 
1928 by 1,053,000 vehicles. The output in June was nearly 
100,000 cars less than in May, and a seasonal decline is now 
expected following the high pace set by the industry during 
the first six months of the year. 
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Drilling and tapping a cast iron Base Plate with a Horizontal Drilling and Boring Machine. 


The entire job-—totaling 118 operations—handled with the one set-up. 


Save Time and Labor — Handle the 
Entire Job from the One Set-Up 


Horizortally 


One simple set-up—then uninterrupted operation. Drill the 
entire job—four sides—from the one setting, on.a simple 
rotary table.—Or drill five sides on ordinary work with a 
universal tilting and revolving table. 


The set-up job is easier too. The worktable is at the side of 
the drill with no overhanging parts to interfere. Drilling, too, 
is faster and cleaner. Drilling pressure is against a heavy 
vertical column. The chips fall away from the hole, keeping 
the drill clean. 


The Horizontal Drill simplifies the handling of difficult pieces. 
It gives you a wider range of operation and greater ease in 
handling the general run of work. It will show a big saving 
in floor to floor time. 


Write for complete information, specifications, and prices. 


Ask for Bulletin A-4051. 
JOSEPH T. RYERSON & SON woe. 


ESTABLISHED 1842 
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COMING EVENTS 


AUGUST 20-28—Fifth Annual Industrial 
Leadership Course at Silver Bay, Lake George, 
N. Y., under the auspices of the Industrial De- 
partment of the National Council of Young 
Men’s Christian Associations, 347 Madison Ave., 
New York City. 


AUGUST 26-28-—Aeronautic meeting of the 
Society of Automotive Engineers at the Hollen- 
den Hotel, Cleveland, Ohio. Coker F. Clarkson, 
secretary, 29 W. 39th St., New York City. 

AUGUST 28-SEPTEMBER 1—Twelfth an- 
nual conference on Human Relations in Indus- 
try at Silver Bay, Lake George, N. Y., under 
the auspices of the Industrial Department of the 


National Council of Young Men’s Christian 
Associations, 347 Madison Ave., New York 
City. 


SEPTEMBER 9-11—Fall meeting of the In- 
stitute of Metals Division, American Institute 
of Mining and Metallurgical Engineers in Cleve- 
land, Ohio. W. M. Corse, secretary, 810 
Eighteenth St., N.W., Washington, D. C. 


SEPTEMBER o9-12—Fall meeting of the 
American Welding Society in Cleveland, Ohio. 
M. M. Kelly, secretary, 33 W. 39th St., New 
York City. 

SEPTEMBER 9-12—Fall meeting of the 
Iron and Steel Division, American Institute of 
Mining and Metallurgical Engineers in Cleve- 
land, Ohio. H. Foster Bain, secretary, 29 W. 
39th St., New York City. 


SEPTEMBER 9-13—Annual convention of 
the American Society for Steel Treating at 
Cleveland, Ohio. W. H. Eisenman, secretary, 
7016 Euclid Ave., Cleveland, Ohio. 


SEPTEMBER 9-13—National Metals Con- 
gress in Cleveland, Ohio. Simultaneous meetings 
with the American Welding Society; Institute 
of Metals Division, American Institute of Min- 
ing and Metallurgical Engineers; Iron and Steel 
Division, American Society of Mechanical En- 
gineers; Iron and Steel Division, American In- 
stitute of Mining and Metallurgical Engineers; 
and American Society for Steel Treating. 

SEPTEMBER 9-13—Eleventh National 
Metal Exposition under the auspices of the 
American Society for Steel Treating at the 
Cleveland Public Auditorium, Cleveland, Ohio. 
For further information, address W. H. Eisen- 
man, secretary, 7016 Euclid Ave., Cleveland. 

SEPTEMBER 11-13—Fall meeting of the 
Iron and Steel Division, American Society of 
Mechanical Engineers in Cleveland, Ohio. 
Calvin W. Rice, secretary, 29 W. 39th St., 
New York City. 

SEPTEMBER 19—Meeting of the Electric 
Hoist Manufacturers Association in New York 
City. Secretary, E. Donald Tolles, 165 Broad- 
way, New York City. 

SEPTEMBER 30-OCTOBER 2—Eighth an- 
nual convention of the National Industrial Ad- 
vertisers Association in Cincinnati, Ohio. Chair- 
man of the Convention Committee, Jesse R. 
Harlan, advertising and sales manager of the 
Stuebing-Cowan Co., Cincinnati, Ohio. 


SEPTEMBER 30-OCTOBER 4—Machine 
Tool Exposition held by the National Machine 
Tool Builders’ Association in the Public Audi- 
torium, Cleveland, Ohio. Ernest F. DuBrul, 
general manager, 1415 Enquirer Building, Cin- 
cinnati, Ohio. 

SEPTEMBER 30-OCTOBER 4—Machine 
Tool Congress to be held in Cleveland, Ohio, 
jointly with the Production Meeting of the So- 
ciety of Automotive Engineers and the Machine 
Shop Practice Division Meeting of the Amer- 
ican Society of Mechanical Engineers. For fur- 
ther information, address E. F. DuBrul, National 
Machine Tool Builders’ Association, 1415 En- 
quirer Building, Cincinnati, Ohio. 

OCTOBER 2-4—Production meeting of the 
Society of Automotive Engineers to be held at 
Hotel Cleveland, Cleveland, Ohio. Coker F. 
Clarkson, secretary, 29 W. 39th St., New York 
City. 

OCTOBER 7-10—Annual 
National Electrical 


meeting of the 
Manufacturers Association 
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at the Wardman Park Hotel, Washington, D. C. 
For further information, address Albert Pfaltz, 
National Electrical Manufacturers Association, 
420 Lexington Ave., New York City. 


OCTOBER 7-12—First National Electrical 
Exposition to be held at the Grand Central 
Palace, New York City, under the joint auspices 
of the Electrical Board of Trade of New York 
and the New York Electric League. For further 
information, address E. F. Korbel, 441 Lexing- 
ton Ave., New York City. 


OCTOBER 24-26—Semi-annual meeting of 
the American Gear Manufacturers’ Association 
at Briarcliff Lodge, Briarcliff Manor, N. Y. 


T. W. Owen, Secretary, 3608 Euclid Ave., 
Cleveland, Ohio. 
DECEMBER 2-6—Annual meeting of the 


American Society of Mechanical Engineers at 
the Engineering Societies Building, 29 W. 39th 
St., New York City. Calvin W. Rice, secretary, 
29 W. 39th St., New York City. 


NEW BOOKS AND PAMPHLETS 


ROLLING MILL ROLLS. A bibliography by 
Victor S. Polansky. 59 pages, 5 by 7 
inches. Distributed by the Carnegie Library 
of Pittsburgh, Pittsburgh, Pa. 


ROLLING TESTS OF PLATES. By Wilbur 
M. Wilson. 60 pages, 6 by 9 inches. Pub- 
lished by the University of Illinois, Urbana, 
Ill., as Bulletin No. 191 of the Engineering 
Experiment Station. Price, 30 cents. 


INVESTIGATION OF HEATING ROOMS 
WITH DIRECT STEAM RADIATORS 
EQUIPPED WITH ENCLOSURES AND 
SHIELDS. By Arthur C. Willard, Alonzo 
P. Kratz, Maurice K. Fahnestock, and 
Seichi Konzo. 72 pages, 6 by 9 inches. 
Published by the University of Illinois, 
Urbana, Ill., as Bulletin No. 192 of the 


Engineering Experiment Station. Price, 40 
cents. 
FORMULAS IN GEARING. 265 pages. Pub- 


lished by the Brown & Sharpe Mfg. Co., 
Providence, R. J. Price, $1.50. 

This is a revision of a book dealing with 
gearing formulas. Considerable new material 
has been added in the new edition, including 
calculations for long and short addendum for 
spur gears and stub tooth gears; data on gen- 
erated straight tooth and spiral. bevel gears, 
using the Gleason Works system; strength of 
both metallic and non-metallic gears, including 
outline factors for 14 1/2- and 20-degree pres- 
sure angles and 20-degree stub tooth gears, 
based on the diametral and circular pitches; 
diagrams for the solution of right-angle and 
oblique-angle triangles; and logarithms for gear 
ratios from 24/100 to 100/24, inclusive. 
X-RAYS IN INDUSTRY. 60 pages, 5 1/2 by 

8 1/2 inches. Distributed by the Eastman 
Kodak Co., Rochester, N. Y. 

X-ray photography is being increasingly used 
to determine the internal structure of inanimate 
objects. Steel castings, aluminum castings, 
metal radio transmission tubes, and a variety 
of other metal objects have been subjected to 
X-ray examination, and such examination has 
become standard practice in some factories. The 
principal work along these lines has been done 
in the Watertown Arsenal, the Massachusetts 
Institute of Technology, and the Woolwich 
Arsenal in England. This information, as part 
of a brief survey of the theory and use of X- 
rays in industry, is included in this booklet. 
The booklet should stimulate manufacturers to 


visualize many applications of radiography 
peculiar to their own business. 
ENGINEERING INDEX FOR 1928 (Two 


Volumes). 2000 pages, 7 3/4 by 10 1/2 
inches. Published by the American So- 
ciety of Mechanical Engineers, 29 W. 39th 
St., New York City. Price, one hundred 
twenty-five dollars. 

This work is an outgrowth of an engineering 
index that has been issued annually for the last 
forty-five years and that has come to be recog- 
nized as an authentic guide to periodical tech- 
nical literature. The present index, however, 


differs radically from preceding ones in that it 


is far more comprehensive. It has been ex- 
tended in scope to include every branch of engi- 
neering in seventeen languages, and may be said 
to be the first encyclopedic bibliography of pe- 
riodical engineering literature ever published, 
The work contains a classified list of articles 
appearing in the technical press throughout the 
world during the year 1928. The present edi- 
tion includes 75,000 reference items covering 
1700 periodicals. These items are all accurate- 
ly classified under alphabetically arranged sub- 
headings and carefully cross-indexed, the ma- 
terial being so voluminous that it requires two 
books of 1000 pages each. A sufficient descrip- 
tion of the article is given in each case for the 
reader to obtain an adequate conception re- 
garding its probable value for his purpose. The 
name, date, and address of the publication jn 
which the article appeared are also given. A 
new feature of the present edition is an authors’ 
index. In its present comprehensive form, this 
work should be an invaluable guide for use in 
public and corporation libraries, government 
departments, industrial organizations, and ed- 
ucational institutions. 


REPORT OF THE NATIONAL SCREW 
THREAD COMMISSION. 261 pages, 6 
by 9 inches. Published by the United 
States Department of Commerce, Miscel- 
laneous Publication, Bureau of Standards, 
No. 89. Price, 50 cents. (Copies may be 
procured from the Superintendent of Docu- 
ments, Government Printing Office, Wash- 
ington, D. C.) 

This is the third report of the National Screw 
Thread Commission, and it is a revision made 
in 1928 of the 1924 report. A number of im- 
portant revisions have been made in the Amer- 
ican National (formerly National) Screw 
Thread Series, including additional data and 
the substitution of tables of specific pitch-diam- 
eter tolerances for threads of special diameters, 
pitches, and lengths of engagement, in place of 
the method of determining such tolerances by 
adding together increments. The specifications 
for threading tools have been revised extensive- 
ly. There is considerable new material, such 
as the American National bolt and nut propor- 
tions; screw threads for oil-well drilling equip- 
ment, including pipe, casing, line pipe, and 
other specifications published by the American 
Petroleum Institute; standard hose connections 
for welding and cutting torches; rolled threads 
for screw shells for electric sockets and lamp 
bases; standard designs of plain and threaded 
plug and ring gages; common practice as to 
the thread series and classes of fits for different 
applications of screws, bolts, and nuts; and an 
outline of standard practice for Acme screw 
threads. This outline of practice gives general 
specifications, the classification of fits, and 
tables and formulas for allowance and _toler- 
ance values, and is followed by specifications 
and data for Acme thread gages. Tools for 
producing Acme screw threads are dealt with 
in the appendix, where dimensions and _toler- 
ances for Acme taps are also given. This report 
is illustrated throughout by drawings wherever 
needed, and it gives most of the data in tab- 
ular form. 


NEW CATALOGUES AND CIRCULARS 


PULLEYS. T. B. Wood’s Sons Co., Cham- 
bersburg, Pa. Bulletin 272, containing data on 
ball-bearing loose pulleys. 


ELECTRIC STARTERS. Lincoln Electric 
Co., Cleveland, Ohio. Circular descriptive oi 
Lincoln ‘‘Across-line” safety starters. 


LIGHTING EQUIPMENT. Crouse-Hinds 
Co., Syracuse, N. Y. Bulletin 2134, descriptive 
of a new floodlight for universal service. 


STEEL CASTINGS. Lebanon Steel Foundry, 
Lebanon, Pa. Circular illustrating the use of 
Lebanon steel castings in motor mowers and 
lawn tractors. 


ELECTRIC STARTERS. Electric Controller 
& Mfg. Co., Cleveland, Ohio. Circular illus- 


trating a variety of applications of E. C. & M. 
automatic synchronous motor starters. 


Plan Now Visit Cleveland 


September 30th-October 4th 


Among the Attractions at the 
National Machine Tool Builders’ Exposition 


will be the NEW MODEL 


LUCAS “PRECISION” 


Horizontal Boring Machines 


An added incentive is the opportunity to visit the shop where 


they are made, at East 99th Street and N. Y. Central R.R. 
The LUCAS Power Forcing Press will be exhibited also. 


THE LUCAS MACHINE TOOL CO., Cleveland, Ohio, U.S.A. 


FOREIGN AGENTS: Allied Machinery Co., Barcelona, Zurich. V. Lowener, Copenhagen, Oslo, Stockholm, R. S. Stokvis & Zonen, 
Paris and Rotterdam. Andrews & George Co., Tokyo. Ing. M. Kocian & G. Nedela, Prague. Emanuele Mascherpa, Milan, Italy. 
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HARDENING EQUIPMENT. Leeds & 
Northrup Co., 4901 Stenton Ave., Philadelphia, 
Pa. Pamphlet No. 19 in a heat-treating series, 
dealing with the hardening of tools by the 
Hump method. 

MONEL METAL AND NICKEL. _Inter- 
national - Nickel Co., Inc., 67 Wall St., New 
York City. Pamphlet containing instructions 
for welding, brazing, and soldering Monel Metal 
‘and pure nickel. 

AUTOMATIC WIRE-FORMING MACHIN- 
ERY. Baird Machine Co., Bridgeport, Conn. 
Circular illustrating Baird automatic wire- 
forming machines, presses, and_ horizontal 
chucking machines. 

BAROMETER AND VACUUM RECORDER 
FOR STEAM TURBINES.  Uehling : Instru- 
ment Co., 473 Getty Ave., Paterson, N. J. 
Bulletin 150, describing the Uehling combined 
barometer and vacuum recorder for steam tur- 
bines. 


ELECTRICAL HEATING EQUIPMENT. 
General Electric Co., Schenectady, N. Y. Pam- 
phlet illustrating and describing GE industrial 
heating deyices, including soldering irons, glue 
pots, immersion heaters, cartridge units, melt- 
ing pots, electric furnaces, etc. 

ROLLED ZINC. New Jersey Zinc Co., 160 
Front St., New York City. Pamphlet dealing 
with rolled zinc. Among the subjects covered 
are rolling mill tolerances, methods of testing, 
fabrication of rolled zinc, soldering, painting. 
finishes, physical properties, and uses. 

FLEXIBLE COUPLINGS. Brown Engineer- 
ing Co., 133 N. 3rd St., Reading, Pa. Bulletin 
28, describing the constructional features of 
“Kanti-Lever”’ flexible couplings. The bulletin 
also contains prices and dimensions, as well as 
information on how to select couplings. 


BUTT-WELDING MACHINES. Federal 
Machine & Welder Co., Dana Ave., Warren, 
Ohio. Bulletin 60, describing the construction 
and advantages of Federal butt-welding ma- 
chines. Typical examples of the class of work 
handled on these machines are illustrated. 


AIR COMPRESSORS. Allen Air Appliance 
Co., Inc., Grand Central Terminal, 452 Lexing- 
ton Ave., New York City. Circular treating of 
the mechanical characteristics of Triple A cen- 
trifugal air compressors, and their application 
in various classes of service. Tables of sizes 
and capacities are included. 


BALL BEARINGS. New Departure Mfg. 
Co., Bristol, Conn. Sheets for loose-leaf cat- 
alogue, dealing with the advantages of ball 
bearings in general machinery application, and 
containing tables giving principal dimensions 
and load ratings of single-row bearings, double- 
row bearings, and radax bearings. 


WELDING MACHINES. Acme _ Electric 
Welder Co., 5621A Pacific Blvd., Los Angeles, 
Calif., is distributing a series of bulletins en- 
titled “The Acme of Metal Joinery,” describing 
the different groups of Acme “hot spot” welding 
machines, which are made in styles suitable 
both for light and heavy-duty service. 


PULLEYS. Henry Lindahl Foundry & Ma- 
chine Co., 5900 Ogden Ave., Chicago, Ill. Cat- 
alogue 22, covering the complete line of Lindahl 
pulleys. The catalogue gives dimensions and 
prices of machine molded pulleys, ball-bearing 
loose pulleys, steel and wood split pulleys, pa- 
per pulleys, wire rope hoisting sheaves, belt 
pulleys, etc. 


MAGNETIC SEPARATORS. Magnetic Mfg. 
Co., Milwaukee, Wis. Bulletin 90, devoted to 
the magnetic separation of flour, feed, cereal, 
cotton seed, pulverized coal, lime, gypsum, and 
other materials of a similar nature. The bul- 
letin shows a number of types and designs of 
machines especially adapted for use where dust 
prevention is necessary and fire hazards are en- 
countered. 


ELECTRIC EQUIPMENT. Electric Con- 
troller & Mfg. Co., Cleveland, Ohio. Bulletins 
970, I01I0, 1021, and 1037-D, describing, re- 
snectively, controllers for alternating-current 
slip-ring motors, solenoids for direct current. 
crane switchboards for direct-current motors. 
and limit stops for alternating- and direct- 
current motors. A price sheet accompanies each 
of these bulletins. 


GEAR INSPECTION MACHINE. Fellows 
Gear Shaper Co., Springfield, Vt. Booklet de- 
scriptive of the “Red Liner,” a machine for 
charting automatically a permanent record of 
errors in gears under conditions closely ap- 
proaching those of actual operation. The ma- 
chine is described in detail, and a number of 
characteristic charts are reproduced, showing 
errors in gears which have been tested with this 
machine. 


PLATING EQUIPMENT. Hanson-Van 
Winkle-Munning Co., 109 Church St., Matawan, 
N. J. Bulletins A-103, B-1o1, E-515, M-roo, 
M-r1or, and M-103, illustrating and describing, 
respectively, Hanson-Munning anodes for elec- 
troplating; buffs, compositions, and cleaners; 
low-voltage generators for electroplating and 
similar uses; Optimus type E plating barrels; 
oblique and jewelers’ plating barrels; and semi- 
automatic plating conveyors. 

MATERIAL HANDLING EQUIPMENT. 
Cleveland Electric Tramrail Division of the 
Cleveland Crane & Engineering Co., Wickliffe, 
Ohio. Circular illustrating the use of Cleve- 
land tramrail systems for transporting bales 
under all sorts of conditions. Circular illus- 


trating the use of the Cleveland tramrail sys- 
tem on foundry handling jobs. Circular show. 
ing the application of the Cleveland tramrail 
system in handling flasks, patterns, cores, and 
molds. 


LATHES. South Bend Lathe Works, 746 E. 
Madison St., South Bend, Ind. New general 
catalogue No. 90-A, containing illustrations, 
descriptions, and prices of the entire South Bend 
line of lathes from the 9-inch to the 18-inch size. 
Several new models are shown in the present 
edition, and a number of new lathe attachments 
are also shown for the first time. A section js 
devoted to the new model tool-room precision 
lathe, which is built in sizes of from 11 to 18 
inches. 


SILENT CHAIN DRIVES. Ramsey Chain 
Co., Inc., 1039 Broadway, Albany, N. Y. Cat- 
alogue 628, on Ramsey silent chain drives. Fol- 
lowing a description of. the mechanical features, 
an outline is given of the field of application, 
illustrated by numerous halftones showing the 
use of these drives in a wide variety of indus- 
tries. The last part of the book contains gen- 
eral data, including tables of chain speeds, 
standard hub diameters, chain lengths, tables 
of sprockets, etc. 


ELECTRICAL EQUIPMENT. General Elec- 
tric Co., Schenectady, N. Y. Bulletins GEA 
86A, 394A, 722A, 782A, 874D, 875D, 904B, 
970A, 1104, 1105, 1125, 1138, and 1142, illus- 
trating and describing, respectively, single-phase 
directional over-current relays; induction motor- 
generator sets; Selsyns for remote signaling, 
control, and indication; outdoor station equip- 
ment; type WD-200A arc welder: type WD- 
300A arc welder; single-stage centrifugal air 
compressors for cupola blowing; type PQ re- 
lays; motor drive for metal-working machin- 
ery; under-voltage devices for oil circuit-break- 
ers; GE arc-welding school; self-contained pil- 
lars; type EW resistors for mine and industrial 
haulage locomotives. 


ELECTRIC EQUIPMENT. Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. Leaf- 
let 20,388, describing the new line of Class 12- 
700 type A reversing drum controllers for 
wound rotor induction motors. Folder 5179, 
descriptive of the many features of Westing- 
house steel panels for switchboards. Folder 
5181, entitled “Quality Switchboards,” outlin- 
ing the important advantages of steel switch- 
boards and the distinctive features of Westing- 
house switchboards. Folder 5188, illustrating 
and describing the Westinghouse direct-current 
totally enclosed fan-cooled type SK motor, for 
use where the motor must be protected from 
dust, fumes, or abrasive material. Special pub- 
lication 1842, descriptive of line-starters and 
line-start motors. 


DIAMONDS USED AS CUTTING TOOLS 


Tools pointed with diamonds have been regularly used in 
the past for dressing grinding wheels and for cutting hard- 
ened steel and other materials that were too hard to be cut 
by steel tools. It is a more recent discovery that diamond 
tools can be used economically in machining a number of 
softer materials, particularly those on which steel tools do not 
have a satisfactory life. The 8S. A. E. Journal calls attention 
to the fact that among the materials most commonly con- 
sidered suitable to be machined with diamond tools today are 
hard rubber, vulcanized fiber, ebonite, vulcanite, mica, “felt” 
paper rolls, bronze, bearing metals, aluminum, copper, monel 
metal, and malleable iron. All these materials are more severe 
in their effects on steel turning tools than their hardness and 
tenacity would indicate, and it is difficult to obtain a smooth 
finish on them with a steel tool. 

The diamond tool can be run at such a high speed that it 
is practicable to take a very fine cut; this, with a marked 
freedom from tearing effect, makes it possible to obtain a 
smoothness of finish that can be produced by no other method 
of machining. In turning aluminum, copper, and malleable 
iron, the diamond tool does not tear the metal and leave it 
rough, as a steel tool does. To make the most of its ability 
to give a smooth finish, the feed of a diamond tool should be 
very fine and the speeds very high. 
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GERMAN MACHINERY EXPORTS 


One of the main features of Germany’s commercial policy 
since the war has been to re-establish and expand her markets 
for machinery in eastern Europe, including Russia. These 
efforts have been very successful, German exports of machin- 
ery to eastern Europe having risen from a value of about 
$18,000,000 in 1924 to $60,000,000 in 1928. In the latter year 
over 20 per cent of the German machinery exports went to 
the eastern European market. Russia absorbs more than half 
and Poland about 25 per cent of the exports going to that part 
of Europe. Finland is also an important buyer of German 
machinery. The machinery exports to eastern Europe in- 
cluded machine tools valued at over $10,000,000, of which 
Russia absorbed machines to a value of about $7,500,000 and 
Poland about $2,000,000 worth. 


The Amtorg Trading Corporation, 261 Fifth Ave., New 
York City, announces that during the nine months, October i 
1928 to July 1, 1929, the Soviet Union bought about $18,000,000 
worth of industrial machinery in the United States, which 
was 60 per cent more than the purchases for the entire preced- 
ing twelve months. Sales of Soviet products in the United 
States during the nine-month period mentioned reached a 
total of nearly $20,000,000, a gain of about $3,000,000 over 
the corresponding period a year ago. 
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A distinctive feature 
of this Wetmore Shell 
Reamer is the 14” 
projection of the 


Wetmore Shell Ream- 
ers have .087” ad- 
justment oversize. 


n is Made in these sizes: 
seis blades over the end 1%” to 3”, 6 blades; 
18 of the reamer body 3-1/16” to 5”, 8 
for chip clearance. blades; 5-1/16” to 
This allows the chips 6”, 10 blades, Larger 
rat. to fall off ahead of sizes made on order. 
the reamer body and 
ib prevents chips from straight hole, if de- 5 
clogging = sired. Sizes above “4 
the Pg edge = 1% readily adapt- 
dus- blades. able for line reaming. 
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i Why Big Plants Specify 
ie WETMORE Shell Reamers 


itch- 

He More than one user has told us that Wetmore Shell Reamers have done work they Ge 

reat thought would be too much for any reamer. 

, ior 

from But Wetmore Reamers have the habit of making good on hard jobs. ‘We guarantee 

‘a them to lower your production costs. They do faster work; they stand up longer; 
blade replacement costs are lower. 

— Wetmore Shell Reamers are adaptable 

for either line or pilot reaming. Body, 

“a lock nut, and cone nut are finest alloy 

‘kets steel, heat-treated. Left-hand angle 

blades are staggered to eliminate chat- 

tering. 

year 

a Send for Catalog No. 29 

part —showing the full line of Wetmore adjustable reamers. 

nae This is a New Catalog—sent free, postpaid, on request. 

> in- 

WETMORE REAMER CO. 
Above is shown how Wetmore Shell Reamers can be 60—27th ST., MILWAUKEE, WIS. 
adapted for pilot reaming in combination or single. 
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Weight 78 lbs. 
Max. Diameter in. 
Diameter of Hole 3 in. 


Stock 434 in. 


(Trade Mark Registered) 


LESS STEEL 


TO FORGE AND MACHINE AWAY 


THE AJAX MANUFACTURING COMPANY 
CLEVELAND 1369 Hudson Terminal Bldg. 


621 Marquette Building 


Chicago 


N Ajax Upsetting Forging Machine made this 78- 
pound upset forging to replace a 125-pound 
hammer forging. 

It held the outside close to finished dimensions, 
punched a concentric hole, saved 47 pounds of steel 
from the scrap bin and many hours of useless 
machining. 

It did this at a speed far ahead of the hammer, and 
required less power and less effort on the part of the 
operator. | 

This feat was not out of the ordinary. You will be 
paid for seeing what this machine can do for you. 


Ajax Heavy Duty Upsetting Forging Machines 
will produce upsets up to 15 inches in diameter 
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Wright Motors Praises 


The selection of Cincinnati 
“Hypro” by Wright Motors for the 
important and exacting work of 
their Experimental Department is 
a high compliment to the machine. 
And that the “Hypro” has justified 
its selection is well attested in a 
report received from Wright Aero- 
nautical Corp., Paterson, N. J., 
which says in part, “The planer is 
rendering excellent service and 
meeting all requirements.”’ 


The photographs were taken dur- 
ing a planing operation on an 
aluminum crankcase cover for an 

inverted air-cooled Wright engine. 

The “Hypro” is planing the bear- 

ing surface, removing '%” stock, 

and the prime requisites of the job 

are high accuracy and a fine, 

smooth finish. 


The “Hypro” fills every require- 
ment in this shop for a high-speed, 
modern planer. It is used to plane 
anil lle taborme- surfaces on a wide range of parts, 
such as crankcase covers, crank- 
cases, crankshafts, camshaft hous- 
ings, and many others. The ma- FE 
chine has been in service 60 hours 
a week since its installation ten 
months ago. 


The Cincinnati Planer Co. 
Cincinnati, Ohio 
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Forgings 


HE Transue & Williams Steel Forging Corporation of Alliance, Ohio. 
equipped with the newest type forging machines, are making forgings 
which until recently were not thought possible. The accompanying illus- 


tration of one of their interesting forgings is an example of the work done 


in their shop. 


This worm gear forging was made by Transue & Williams for a special 
screw press. Due to its size and unusual shape, this piece was formerly 
~made solid and then bored and machined to the desieed specifications. 
Obviously, modern forging equipment enables the supplier to materially 
reduce the machining problems of his customer. & 
Users of the new National High Duty Forging Machines Jhru the coopera- 
tion of our engineers and the use of National die methogie, are developing 
many unique and profit-making forgings. The broadening market for 


forge shop products is, to no small extent, due to this type of progress. 


The commercial forge shops in your district equipped with these new type 
machines can supply you with these dividend-producing forgings. National 


engineers are, of course, always at your service, if your forging problems 


are especially difficult. 


National High Duty Forging Machines | - 
are sold by 


CHAMBERSBURG: -NATIONAL 


COMPLETE FORGING. EQUIPMENT — 


“a NEW YORK, 152 W. 420d St. CHICAGO, S65 W. Washington St 


The ‘National: Machinery ‘Company 
Risin, Ohio, A. 
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The Other “Fellows” 


You Should See 


This one sand mill pinion, cast from Sivyer Chrome Nickel 
Steel, did the work of 13 ordinary castings. It withstood, 
for an entire year, the severe, abrasive wear that had been 
sending other pinions to the scrap heap every three or four 
weeks. Even after a year, the Sivyer pinion showed no 
cracks—no fractures—no bent teeth. And the Scotch plant 
engineer insisted it was good for at least another month. 


Service such as this, which has been duplicated for two. suc- 
cessive years, explains why industrial leaders have come to 
think of resistance to hard and abusive wear in terms of 
Sivyer alloys. 


SIVYER 
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OILGEAR equipped? 


we looking through catalogs of machinery 
—" you frequently see such phrases as “hydraulic 
oil feed’, “‘stepless speed range’, etc. The maker 
may or may not have stated that the feed is Oilgear. 
When you come to actual inspection of this equip- 
ment, however, look for the Oilgear trade-mark on 
the feed unit. 


This mark identifies the genuine Oilgear Feed— 
the one proven faster, proven more economical. 
You find it featured by more than seventy ma- 
chinery builders today because of the performance 
that it alone provides. Fast- 
er work .... better work 
. . . lower machine main- 
tenance .... less tool 
breakage. Machines using 
the Oilgear Feed will give 
you greater production at a4 
lower cost per piece. Be sure 
you get the genuine. 


The OILGEAR Company 
660Park Street Milwaukee, Wis. 


The makers of the Swift Butt Welder state that “the 
Oilgear system of control . . . is a much cheaper 
method than by the hydraulic accumulator system.” 


OILGEAR 


THE PERFECT MACHINE FEED 


(8220) 
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EK make a specialty of designing Results count: 
sets of acme thread ground taps 


for all kinds of jobs. Whether the nut > al smooth thread. 

to be tapped is long or short, the thread 2. Minimum power required to 
single or multiple, or the material cast drive taps. 

iron, bronze or tough steel, Bath Engi- 3. Chips properly broken up. 
neers can recommend the most econom- 4. Minimum of time consumed in 
ical set of taps to do the work. _ tapping. 


BATH TAPS are “GROUND from the SOLID” after HARDENING 


INC. 


JOHN 


Worcester, Mass. 


| 
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Precision 


that knows no 
parallel is yours with 
Johansson Gages ! 


Macuine shop methods today 
demand a degree of accuracy 
considered impossible a few 
years ago. Highly specialized 
operators have replaced the “all- 
round” machinist. High - speed, 
quantity production has super- 
seded the “cut-and-try system” 
that once prevailed. Specifica- 
tions run to a few ten-thousandths 
of an inch, so that finished parts, 
machined in different depart- 
ments, will fit in assembly. You 
can assure this accuracy in your 
products with a set of Johansson 
Gage Blocks. 


" These gage blocks of hardened 
and stabilized steel are “the 
world’s standard of measurement” 
—used in the factories and gov- 
ernment laboratories of every 
nation. By special processes, they 
are finished to accuracies of 
eight, four or two-millionths of 
an inch! This precision makes it 
possible to hold your gages and 
tools within their specified lim- 
its,xeliminating the chance of 


costly errors in measurement. 

When Johansson Gage Blocks 
are cleaned and slid together with 
a slight inward pressure, they 
take hold as though magnetized 
and handie like a solid block. A 
complete set of 81 gage blocks 
will build more than 
120,000 different size 
gage block combina- 
tions in steps of one 
ten-thousandth of an 
inch. They are the 
most flexible, as well 
as the most accurate 
measuring tools ever 
devised. They may 
be applied direct— 


Checking a ring gage with Johans- 
son Gage Blocks and Accessories 


LEFT: Setting master gage for checking 
cam shaft with Johansson Gage Blocks 


¥ 


BELOW: Setting inside optometer with 
Johansson Gage Blocks and Accessories 


are virtually “fool-proof”— give 
the same results any number of 
times with different mechanics. 
Johansson Gage Blocks are 
now available in commercial 
quantities at commercial prices 
because of the association of Mr. 
Johansson with the 
Ford Motor Com- 
pany. There is a set 
designed to answer 
your own precision 
problems. List max- 
imum and minimum 
dimensions of your 
product, together 
with your closest 
working limits. 


C. E. JOHANSSON, Inc. 


Division of FOR DM OTOR COMPANY 


Detroit, Michigan 


Write direct, or to your Mill Supply Dealer 
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Half Section of a typical Waukesha 


Girder Type Crankcase for heavy serv ce 


HE RIGIDITY of Waukesha Super-duty 
en does not depend entirely upon 
their overstrength crankshaft. The Waukesha 
patented ‘“‘girder’? type crankease is also 
designed for extra rigidity—both in bending 
and torsion. 


Waukesha’s super-duty cylinders are held 
by flanges midway up on the barrel, making 
the crankcase six or eight inches deeper. Its 
ribbed cross walls are combined with wide 
bottom flanges. Behind the valve tappets, 
running the entire length of the engine, is an 
extra rib that helps tie the four cross walls to- 
gether. This construction increases stiffness 
and rigidity tremendously. Maximum bearing 
life is thus assured, as well as extreme smooth- 
ness and freedom from destructive vibration. 
Bulletin No. 540 gives all details. Write to 
Industrial Equipment Division, Waukesha 
Motor Company, Waukesha, Wisconsin, 
Offices: 8 West 40th Street, New York—7 Front 


Street, San Francisco. 


deeper 


onger life 


Cross Section of 4-cyvlinder 
Super-Duty Waukesha Engine 


ENGINES 
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AFER, and smaller—General Electric’s new 
high-voltage automatic compensators are a big 


SO M ET fend j N G improvement over any other similar device on the 


market. 
N EW Safer—because of time-delay undervoltage pro- 
tection. This built-in device prevents shut-downs 
IN due to momentary voltage fluctuations. It also 


keeps the contacts closed under accidental short 


AU TO M AT ; C circuits until 114 seconds are allowed for the 


breakers ahead to clear the line. 


CO M N ATO Safe because of improved double-break contacts 


with increased interrupting capacities. 


Smaller—because of new, compact design. 


Likewise, in various degrees, every automatic com- 
pensator in the G-E line has been greatly improved. 
Ask your nearest G-E office to tell you more about 
them. 


Controllers 


~guide and conserve 
industry’s power 


Invaluable to every 
control user. Have 
you a copy? 


500-hp., 2200-volt auto- 
Matic compensator with 
side cover removed 


301-37 
JOIN US IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY SATURDAY AT 8 P.M., E.S.T. ON A NATION-WIDE N.B.C. NETWORK 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. SALES OFFICES IN PRINCIPAL CITIES 
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PLANERS 
Open Side, 
Double Housing 
BORING MACHINES 
MILLING MACHINES 
DRILLING MACHINES 
HEAVY DUTY 


MACHINE TOOLS 


For Industrial and Railroad 
Shop Service 


SPECIAL PURPOSE 
MACHINES 


8 fesewnay you purchase your metal in sheets and slit it in your own plant 
with the Putnam Rotary Gang Slitting Machine . . one stock of sheeting 
will do for practically any shape and size strip desired. 


Thus, you can buy and stock sheets in large quantity and derive the benefit 
of big lot prices when the market for material is most attractive. 


This Putnam machine (one of the Manning, Maxwell & Moore line of Lamb 
& Nash machines) cuts strips for you at far less cost than you would have 
to pay for ready-made strips. The machine costs little to buy, and cuts so 
true and clean that you can utilize your metal closer to the edge. It is 
saving costs in many plants throughout the country, shearing tin plate, hot 
mill sheets, blue annealed, all grades of cold rolled steels which come in hard, 
half-hard or dead soft, and brass, copper and aluminum. 


Whether your plant is large or small .. you cannot afford to be without this 
cost-saving, true-cutting slitting machine. Let a Sales Engineer estimate 
the savings it will assure you. 


Each cutter of the Putnam chair type Gang Slitter is held 
rigid by an individual support. Thus all stresses are trans- 
mitted to the frame of the machine. The arbors serve as 
rotating drives only. Hence clean, straight edges. .on 
every cut. 


Manufactured by 
MANNING, MAXWELL & MOORE, INC. 


at 
PUTNAM MACHINE WORKS, FITCHBURG, MASS. 


MANNING, MAXWELL & MOORE, Inc. 
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plus greater 
efficiency 


To roller bearing load capacity and ball bearing 
operating characteristics, add the all-important 
principle of self-alignment. The result is a Shafer 
Bearing with its remarkably long-lived, wear-free 
efficiency. 


The Shafer Self-Aligning feature provides posi- 
tive, automatic correction for the smallest deflec- 
tion in shaft or housing and even under maximum 
loads there is no pinching or binding. Naturally, 
you can expect very worthwhile power economies 
from this smooth, free bearing action. Only the 
finest materials are used and Shafer workmen 
know their business. For complete freedom from 
bearing troubles install Shafer Self - Aligning 
Bearings in your plant equipment and products— 
you'll be amazed at their efficiency, longevity and 
economy. 


‘Shuler Self-Aligning Unit 
counting cylindrical 
housing fully machined. An 
ideal mounting for parts 
requiriag frequent removals. 


Details on Request 


SHAFER 
are Self- 


Shafer Hanger’ Bearings 
can be used with any 4-point 
hanger. Interchangeable 
with plain journal in most trial equipment 

cases. 


Shafer Pillow Blocks are compact, rugged 
and suitable for machine and general indus- 


. Special housings can be fur- 
nished to meet individual requirements. 


SHAFER BEARING “CORPORATION, 6501-99 W. Grand Ave., Chicago, Ill. 


Branch Stock: 173 Lafayette St., New York, N. Y. 


INDUS STRIA 
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Smooth 
for Drilling Prod® 


ROLLER, 
BEARING 


P BALL 
BEARING 


BEARING 


BALL 
BEARING 


Look at all the moy arts in 
this Canedy-Otto 217 
Back Geared, S 
Driven Drill. 


Timken Rolley 
pulley sping 
on the g 


gs in the cone 
mam thrust bearings 
pulley, back 
t d feed worm shaft, 
mame on the guide sleeve— 
are has been taken in C-O 
ruction to insure smooth oper- 
eration of every moving part. 


BALL i BALL 
BEARING BEARING 


The result is production capacity, 
service economy that makes C-0 
Drills profitable installations in 
modern plants. 


All C-O Drills are “Ready for the 
Job” — just plug in and get to 
work; a wide range line of efficient 
drills for production operation. 
Drilling capacity is 0 to 114”. The 
largest diameter of work handled 
is 23”. 


Canedy-Otto Mfg. Company 
Chicago, Heights, III. 


San Francisco Branch New York Branch: 
955 Folsom St. 407 Broome St. 
San Francisco, Cal. New York City 
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This range 


Grinders serves every 


TRADE MARK 


REG. U. S. PAT. OFF. 


Namber Two A-G 


HIGH- 
SPEED 


need 


Dumore Accuracy 
down to .000O1 inch 


HETHER it is a matter of 

grinding in the tool-room or for 
production ... there is in the Dumore 
line a grinder that will best serve you. 
This is not a boastful statement, but 
one which Dumore Grinder construc- 
tion bears witness to. 


Dumore Grinders have long been 
known for quality of construction and 
for their extreme accuracy down to 
-0001 of an inch. Naturally, they 
effect big economies by speeding up 
operations. In some plants they show 
such drastic cuts in production costs 
as 30 to 40 per cent. The ability of 
Dumore Grinders to meet the demand 
of high speed production in a wide 
range of uses has made them favorites. 
Put any one of these Dumore Grinders 
to work ... be assured of long life, dy- 
namic balance, smooth, vibrationless 
performance and Dumore Accuracy. 


THE DUMORE COMPANY 


25 Sixteenth Street Racine, Wisconsin 


Send for Booklet 
“Precision Grinding” is 
a highly technical trea- 
tise on various phases of 
grinding in the shop. 
Send for YOUR copy. 


The Dumore Company 
25 Sixteenth St., Racine, Wis. 


Please send me “Precision 
Grinding’’, and tell me the 
allowance you will make 
on the grinder I now have. 


Name 


Address. 


Make__ 


GRINDERS 
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Spindle Acmes 


5-Spindle Acmes are built in 9/16", 1" and 15," capacities 
Belt Driven or Motorized 


“SPINDLE ACMES have a form of Turret, or 


main tool slide, which can never get out of line with 
the spindles. This Acme Turret is really an integral part 
x of the Spindle Carrier assembly. It permits several sets 


ero: OF “alose held” end working tools to be used in each one 
of the five productive turret positions. 


ACME spindle spacing 
is accurate to a degree heretofore con- 
sidered beyond attainment in production 
machine tool construction. 


Send samples or blue prints of some of 
your tough jobs for guaranteed 5-Spindle 
Acme production figures: 


The National Acme Company 


CLEVELAND, OHIO WINDSOR, VERMONT 
NEW YORK DETROIT CHICAGO 


Agencies in Principal Foreign Countries 


108—MACHINERY, August, 1929 


: 
= 
San. @ 
= | 
th 
. 


CONTINENTAL 
GROUND FORM TOOLS 


and Continental Also Makes 


Interchangeable counter- Taps—ground thread. 


bores and spot facers. Milling cutters and key- 
Milling cutters — inserted way cutters — general 
blade. line. 


CONTINENTAL 


TEADFAST adherence to the highest 
standards of design and manufacture 

makes Continental Ground Form Tools as 

perfect as it is possible to produce. 


Ground all over after hardening, Conti- 
nentals never lose their original perfec- 
tion; even after regrinds they continue to 
produce precision work with minimum 
waste of material. In their capacity for 
uninterrupted production work, you'll 
find Continental Form Tools a match for 
the highest speed automatic in your shop. 


Manufacturing methods based on years 
of experience permit us to offer these 
ground-all-over tools at unground prices. 
It costs nothing to investigate—send the 
coupon below for full information. 


Continental Tool Works, Detroit, Mich. 


CONTINENTAL TOOL WORKS 
Detroit, Mich. 


Gentlemen: 


| 
| 
Please send me a copy of your New Catalog. : 


| 

| 

| 

i 

4 
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The 


Non-Rotating 
Air Cylinders 


SELF-ADJUSTED BY AIR PACKINGS 
ELIMINATES ALL HAND ADJUSTMENTS 


The self adjustment by air 
packings feature of the re- 
designed Logan line is one 
of our most important con- 
tributions to the cause of 
increased speed and con- 
venience in work holding 
air devices. The elimination 
of all hand adjustments 
gives additional impetus to 
output on every job in 
which Logan equipment 
plays a part, increases effi- 
ciency and lowers produc- 
tion cost per unit. Other 
refinements of design as- 
sure gripping power that 
permits cuts and feeds of 
maximum limits at all 
times. For complete de- 
ription and principal di- 
Bensions applying, send. 
circular No. 24. 


‘Model “‘B” 


Five standard models 
of size 114” to 16” 
diameter of bore. Any 
stroke desired. 


Sectional View the New Model 
“B”’ Cylinder 

Showing the Self-Adjusted by Air 

Packings as used in all models 

“LOGAN” Double Acting Air 

Cylinders. 


Special Air Operated Work Holding Device including 


Model “A” Non-Rotating Cylinder, standard Collet “Logan” Model “B” Non-Rotating Cylinder 
Chuck and Model “‘G” Foot Valve arranged for Auto- Adapted to work holding fixture on the Sundstrand 
— Control with Exhaust air being used for ejecting Machine Tool Co.’s Rigidmil. 

work. 
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The part illustrated is a Shaft Hub for Marco 
Vernier Shaft Dials made by the Martin Copeland 
Company. Threads are 3%” diameter, 32 pitch and 
14” long. 

Production was 2700 Hubs per day; the adoption of 
Geometric Style DS Die Heads raised this figure to 
4600—a 70% increase! 

Such cost reduction is characteristic of Geometric 
Die Heads. 


THE GEOMETRIC TOOL COMPANY 
(Westville Sta.) New Haven, Conn., U.S. A. 


Also manufacturers, for more than 30 years, of the well-known 
Geometric Line of Threading Machines and Collapsing Taps. If 
it can be threaded, Geometric has the tool to do it. 


GEOMETRIC 
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Ground 
the Correct Angle 


Herein lies the secret of Oliver Drill Point effi- 
ciency. Oliver Drillpointers grind a theoretically 
correct drill point with the angle of clearance 
increasing rapidly as the web of the drill is ap- 
proached. 


Correctly pointed, the drills cut better, last longer 
(producing from 100 to 500 percent more holes 
per grind) and it takes less power to drive them. 
All of which naturally reduces tool costs, power 
consumption and wear on the machines where the 
Oliver Drillpointer is used. 


Pack up a few drills that need repointing and send 
them in to us for regrinding on the Oliver—then 
try them out and note the difference in drilling 
results. Send for Bulletin. 


OLIVER INSTRUMENT COMPANY 


1410 E. Maumee Street 


ADRIAN, MICH., U.S.A. 


POINTS 


112—MACHINERY, August, 1929 


: 
if 
: 
| 
ay 
ie 


Commercial 


NORTON 


LAPPING MACHINES 
(FS 


What is Lapping? 


Lapping is a process for refining parts to the highest obtainable 
degree of accuracy for roundness or parallelism and surface. 


al are ils advantages ? 


Lapped surfaces provide a higher percentage of bearing area 
and allow a more uniform distribution of the oil film. Con- 
sequently lapped working parts, particularly those under 
great stress, will wear longer without reduction in size. Also 
there will be less risk of seizure, less slack, less noise and longer 
life. 


Is Lapping praciical on a 


modern produciion basis? 


Yes. Lapping is no longer a hand or semi-hand process—slow, 
expensive and commercially impractical so far as mass pro- 
duction is concerned. It is now possible to obtain easily, 
uniformily and economically the perfection which it has been 
known for years that lapping could give. The development 
of Norton Lapping Machines has brought the accuracy of the 
lapping process at an economical production rate. 


There are Norton machines for lapping flat work, cylindrical 
work and crankshafts. Let us tell you what they can do on 
your work that requires extreme accuracy and high finish. 


NORTON COMPANY, WORCESTER, MASS. 

New York Chicago Detroit Philadelphia 

Pittsburgh Hartford Cleveland Syracuse 
L-17 
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Simpler 
Stronger 


PRESS CLUTCH 
TRIPPING DEVICE 


HE new clutch trip and bracket combines fewer 
parts of more rugged construction, resulting in 
greater resistance to the wear and tear of operation. 


Bracket is one-piece construction, encasing all parts 
except connecting link which is accessible and allows 
for visible limit stop. 


A wider throwout provides a longer drift for shaft; a 
deeper seated stop for the clutch pin results in wider 
and thicker backing for its action; the single long spring 
is inspected or replaced by removing screw plug. Single 
stroke attachment furnished on special order. 


NIAGARA MACHINE & TOOL WORKS 


637-697 Northland Ave. Buffalo, N. Y. 
Philadelphia Pittsburgh New York City 
Elverson Bldg. Park Bldg. 50 Church St. 


Write for Bulletin 
No. 58 describing 
Niagara Inclinable 
Presses with the new 
type clutch. 


IAGARA 
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An 
Important 


Link in the 
Production Chain 


Two hundred strokes a minute, twelve 
hundred per hour, hours on end and day 
after day, stamping out links for silent 
chain—this Henry & Wright Dieing Ma- 
chine is in itself an important link in the 
production chain at the plant of a well 
known chain manufacturer. 


Automatic feed rolls—easily adjusted for 
any job—feed the work at a steady pace. 
Design and construction that practically 


obviate vibration permit high speed 
operation. 


Permanently correct 
alignment insures max- 
imum life to punches 
- and dies in constant 
service. Henry & Wright Dieing 
Machines can always be counted on 
to take important places in produc- 
tion schedules. A Nielsen Survey 
giving detailed data of perform- 
ances in nationally known shops is 
highly interesting. 


HENRY @ WRIGHT MANUFACTURING CO. 


Hartford, Connecticut 


HENRY WRIGHT 
DIEING MACHINE 


MACHINERY, August, 1929—115 


we 


Increased Profits? 


Legend tells us of the magical road to fame and 
riches. Many a factory executive in pondering 
over ways and means for cutting “overhead” has 
sought—and sought in vain—for this magical road. 


But there is a way to boost profits. A 
reduction in labor costs will do it. So 
will increased output. So, too, equip- 
ment that brings about workmanship of 
higher and finer standards—that frees 
men from much that was irksome, time- 
wasting hand drudgery. 


These things are possible with HASKINS 
Die Grinding with HASKINS Flexible Shaft Equipment. ‘‘Overhead” 
Equipment enables the die maker is reduced because larger production is 
to work with ease and great speed. 

attained with no increase in man-power. 
And the logical sequence to this is in- 
creased profit. 


The name HASKINS needs no introduc- 
tion to you. But if it does not appear 
on tools in use in your plant you may 
be overlooking opportunities for saving 
and earning that will look mighty good 
a. the periodical profit sheet is run 
off. 


Taking the tool to the work instead 
of the work to the tool means much 
in labor saving. 


Model D B-6, one of the 
many types of Haskins 
Flexible Shaft Equipment. 


HASKINS Equipments are cutting 
costs in the big automobile plants 
—grinding, sanding and polishing. 


An invitation is extended to open-minded executives to investi- 
gate the possibilities of HASKINS Equipment. As a prelude 
to this, send for complete descriptive catalog. 


R.G.HASKINS COMPANY 4634 W. FULTON ST. 
a Portable Flexible Shatt Machinery ‘2 CHICAGO, ILL. 


Branch Offices in Principal Cities 
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The Ross ‘‘Senior” Hub — Five Times More Bearing Life 


In this new hub the inner, instead of the outer, races turn—decreasing 
ball speed 40%. Larger balls and bearings, in hardened tool steel cages, 
give 60% more load capacity. Distance between bearings is doubled. 
Bearings are the closed, springless type, avoiding initial loads and bind- 
ing. Right bearing “floats”, eliminating internal strains. Hub axleis one 
piece. Four ring-washers, outside the bearing cages, seal the tool against 
grit and water. 


A truing tool is no 
finer than its hub 


‘ greater economies of the mechanical 
type wheel-truing tool and the accuracy of 
its work depend more upon its bearing assembly 
than on any other factor. Ross engineers have 
always recognized this fact in their development 
of finer mechanical dressers. Into the Ross 
“Senior” they have built a radically new hub that 
not only averages five times the life of the best 
previous designs but that insures a quality stand- 
ard for finish grinding work never possible 
heretofore. A glance at the enlarged cross-sec- 
tional view of the “Senior” hub, above, tells any 
practical grinding man why this is so—and why 
the “Senior” is revolutionizing cylindrical wheel- 
truing costs in the country’s largest grinding shops. 


THE ROSS MANUFACTURING CO., Cleveland, Ohio 


“Senior” wheels are replaced 
without disturbing the bearing 
assembly. Hub and wheel are 
removed by simply unscrewing 
four hoHow-head nuts. Two 
steady-rest screws give 3-point 
support, permit tilting of wheel 
to any shearing angle, and 
eliminate vibration. Holder- 
head and bracket are heat- 
treated aluminum alloy, 
stronger than cast-iron and 
one-third its weight. 


Ross SENIOR 


EMERY-WHEEL TRUING TOOL 
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Grinders 


The downright dependability of U. S. grinders under 
long, heavy service—their consistent economy—and their 
advanced features naturally have made them the standard 
of quality ever since U. S. brought out the world’s first 
electric grinder. Ask your jobber or write us for catalog 
on the complete line—here are just a few numbers—and 
include U. S. figures in your estimates. 


U.S. 6”, 7”, 8”, 10” Grinders 


Ideal for grinding edged tools and for heavy duty 
general purpose work within their rated capacities. 
Furnished for bench or pedestal in %4, 1/3. % 
H.P., 3,450 R.P.M. and H-P., 1;750 
Kall Bearings. 


U. S. 12” to 20” Grinders 


Popular for continuous, heavy duty service at full 
load in 12”, 14”, 16”, 18” and 20” wheels. Same 
high grade spindle, bearings and other equipment 
as on heavier grinders. 


U. S. Tool Post Grinders 


The U. S. line covers a broad range of tool post, 
angle plate, center and similar grinders for sur- 
face, internal and external use on lathes, shapers, 
planers, etc. 


U. S. Portable Surface Grinder 


The U. S. line includes many types in 4”, 5”, 6”, 
8” sizes. All with SKF Ball Bearings. 


U. S. Combination Grinders 


For use on lathes, planers, boring mills and 
shapers for internal and external grinding. Fur- 
nished in %, %, 1 and 2 H.P., R.P.M. (external), 
18,000 to 7,500 R.P.M. (internal.) 


U. S. Hi-speed Snaggers 


Designed and built for use with 20” and 30” high 
speed wheels running at 10,000 surface feet per 
minute. Average speed 9,300 s. f. p.m. Four heavy 
duty SKF Ball Bearings, chrome-manganese alloy 
steel spindle, etc. 


U. S. Adjustable Speed 
Heavy Duty Grinders 


U. S. Heavy Duty Grinders 


Designed and built to withstand continuous pro- 


duction service under most severe conditions. 
Chrome-manganese alloy steel spindle, 4 heavy 
duty SKF Ball Bearings, etc. Furnished in 16”, 
18”, 20”, 24” and 30” sizes. 


Maintain a constant peripheral speed of approxi- 
imately 5,500 feet per minute regardless of wheel 
wear. Made for 18”, 24”, 30” wheels. Bearings 
and other equipment same as other U. S. grinders. 


THE UNITED STATES ELECTRICAL 


TOOL COMPANY 


Oldest Builders of Electric Drills and Grinders in the World 


2477 West Sixth Street 


Cincinnati, Ohio, U.S. A. 


Atlanta Cleveland London Philadelphia Syracuse 

Boston Dallas Minneapolis Pittsburgh Toronto 

Chicago Denver New York St. Louis Winnipeg 
Detroit San Francisco 


& 
Export Sales Representatives—-WESTINGHOUSE ELECTRIC INTERNATIONAL CO.—150 Broadway, New York City 
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The Offset 
Principle 


HE cutter spindle is off- 

"set from center of work 
table a distance equal to depth 
of cut to be made. A large 
cutter is used, revolving in 
the direction opposite to which 
table is turning. This set-up 
makes it possible for 90 de- 
grees of the cutter to be in 
the cutting field at all times. 
The application of this prin- 
ciple is limited, on all but the 
heaviest jobs, by the ability 
of the operator in feeding the 
machine, 


Write for 
Offset Miller Catalog 


The 


Offset Principle 


HIS 28” Offset Miller runs 24 hours 
a day in one of the world’s largest 
automobile factories. It turns out 
connecting rods at the rate of approxi- 
mately 585 per hour (less the down time 
necessary for changing cutter set-up, etc. ). 


Executives whose job it is to move pro- 
duction lines on schedule will find it prof- 
itable to carefully consider the advan- 
tages secured on this job by offset milling: 
Multiplied production, reduced cost per 
piece, lowered labor cost, smoother finish, 
lengthened interval between grinds, one 
machine does the work of several ordi- 
nary millers, conserves valuable floor 
space. 


The field of offset milling is constantly widening 
as our engineers find solutions to production 
problems. This revolutionary type of milling 
includes straddle milling, face milling, milling 
to length, slotting, milling radii from 4 to 12 
inches and form milling where radius is not 
objectionable. Parts made of bars, tubes, cast- 
ings or stampings can be handled economically. 


The Job 


Part—Automobile connect- 
ing rod. 


Operation—Slotting and 
milling bolt boss in one 
operation. 


Production—585 pieces 
per hour. 


Equipment—28” Offset 
Miller. Eight unit work- 
holding fixture — auto- 
matic clamping and un- 
clamping. 


Cutters—One 6” half side 
milling cutter and one 6” 
slitting saw. 


THE OESTERLEIN MACHINE CO... CINCINNATI, OHIO, U. 8. A. 


MILLING 


GRINDING DRILLING ~~ 


EQUIPMENT 
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Fast broaching, this! 


— Hydraulic Shock Absorbers are widely famed Why? How? Hydraulic broaching! The speed of Oilgear Broach- 
for their precision requirements. Famed most, perhaps, ing Machines is limited only by the maximum ability of the 
because the accuracy they demand must be obtained under operator to serve them. That means high production. Because 


huge volume production. of the smooth, positive hydraulic power, there is 
the Houdaille shops a real test of merit. For ex- For these ee er EE work, pais tool break- 
ample, they finish to size the radii on wings and REASONS Sy ee ee 
wingshafts at the rate of 400 pieces per hour, per = If you have a production operation that should 
machine .. . often running from ten days to two — adjustable to 4 be done by broaching or is now being done by 
weeks without resharpening tools. And Hou- ae Senciahatine apatien- broaching, it will pay you to investigate Oilgear 
daille says, “The use of these machines has per- tion of oe — ae Broaching Machines. Write, today, for Bulletins 
mitted us to hold the parts to even closer limits Simple a . rep pine: 2000 and 2001. THE OILGEAR COMPANY, 
than was possible when we used milling machines free. Efficient. Economical. 667 PARK STREET, MILWAUKEE, WIS- 
for this operation.” CONSIN. 


OILGEAR 


BROACHING MACHINES PRESSES 
PUMPS FEEDS TRANSMISSIONS 


Reg.U.S. Pat. Off. 
(8211) 
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BECOMES THE 


WEEKLY GRIND 
WITH 


CROMOVAN 


Hass of grinding wheel against steel . . . An ex- 
pensive die one grind nearer the scrap heap . .. Unpleasant music to 
the Cost Department... An idle press . . . Perhaps idle men along the 
assembly line, waiting for material. 

Can’t stop a press, remove a dull die, grind it, reset the die and 
resume production—without having it show on the cost sheet. 
CROMOVAN TRIPLE DIE STEEL gives 8 to 10 times the output of stand- 
ard die steels between regrinds . . . CROMOVAN is easy to machine in 
the annealed state . .. CROMOVAN holds its shape well during harden- 
ing .. . CROMOVAN hardens deeply in heat treatment. 
CROMOVAN is THE steel for better dies. 


NEW YORK n 

BOSTON CLEVELAND 
PHILADELPHIA CHICAGO 
HARTFORD LOS ANGELES 
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LENGTH 
OF SLIDE 
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With a ‘Long Slide” 


Baseball has no more colorful play than the stolen 
base. The runner’s scurrying start, the catcher’s 
line throw, the ball and runner arriving at the bag 
simultaneously, the baseman’s catch and lunge 
to make the put-out, the desperate slide in a cloud 
of dust—it’s a good play if the slide is right! 


The slide is mighty important in a press, too, and 
the V & O “Long Slide” principle is the safe one. 
In the Inclinables, particularly, it is practically 
twice as long as that generally employed, the bear- 
ing length never being more than two or three 
inches short of the full length of the ways even 
with maximum stroke. This results in greater 
perfection of travel, higher accuracy and longer 
die life on every operation. 


The “Long Slide” is just one of many important 
features of design and construction that enable 
V & O Presses to show increased production and 
greater profits on every kind of press work. We 
have a new catalog awaiting your inquiry. 


THE V & O PRESS CO. 
HUDSON, N. Y. 


PRESSES 
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HUMP-Hardened Dies 
Pass Every Test 


ODERN, high-output manufacture of screws and 

bolts is a smashing, grinding ordeal for dies. It 
tests them in every detail—including the hardening. The 
fact that many bolt and nut makers use the Hump 
Method for hardening these dies is a striking proof of 
how successful the method is. 


The Corbin Screw Corporation, for instance, uses this 
Hump installation on heading and thread-rolling dies. 
They can tell—in advance—that every die (of the split 
type) will last for about 2,400,000 pieces — 600,000 
pieces per face. They know that other dies will have cor- 
respondingly long life. 


They, or any other user of the Hump Method, could 
quickly find out how to harden any other type of tool so 
as to secure maximum life from each piece. For the 
Hump Method is the fundamentally accurate method. 
It is fundamental because it locates and records the criti- 
eal of each charge in the furnace. When this is done, the 
back of any hardening job is broken. Let us tell you how 
to apply the Hump Method in solving your own problems. 


Ask for Catalog 90-Y. 


F-153 Branch Offices : CLEVELAND CHICAGO HOUSTON LOS ANGELES SAN FRANCISCO 
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FOR SHOP ROOMS OF AVERAGE SIZE— 


with “BREEZO” 


And for plant heating! 


“Buffalo” Unit Heaters concen- 
trate and distribute a given quan- 
tity of heat more efficiently than 
any other method. The installa- 
tion costs and operating expenses 
are very much lower than those 
of wasteful, inefficient open- 
radiating systems. 


For the last word in plant heat- 
ing and ventilating get our cat- 
\ alog 468. 
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save money! 


Sleepy, lethargic workmen will pep up and work when 
the air in the shop is freely circulated by husky, power- 
ful “Breezo” Fans. 


Simple.in construction — and in installation — these 
fans do a thorough ventilation job at the lowest pos- 
sible cost. Two 30 in. or 36 in. “Breezo” furnish clean 
fresh air for a good sized factory room. They remove 
smoke and fumes, silently atin the air during the 
entire day. 


Contrast this simple, economical method with expen- 
sive central ventilating systems, and you will see why 
we supply so many “Breezo” Fans to metal-working 
shops. ° 


We'll be glad to give you any information you want. 
Write. 


BUFFALO FORGE COMPANY 
144 Mortimer St., Buffalo, N. Y. 


In Canada: 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
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arborite Borite 


Wheels for 
Precision and 
Rough Grinding— 
Any Process 


Whether you grind watch cases or cylinder heads, the 
chances are the job can be done faster and more eco- 
nomically with Carborite or Borite Grinding Wheels— 


both are marvels when it comes to low cost metal re- 
moving. 


Carborite is recommended for superior results on cast 
iron, brass, bronze and aluminum. Borite, for rough 
grinding malleable iron, steel castings, forgings, ete. 


Wheels are available in any grain, size and style—our 
experienced Engineering Staff will gladly suggest or 


design a wheel for your particular work. Write today 
for full information. 


Vitrified Wheel Co. 


Westfield, Mass. 
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“Our boys turn out more pistons in a day, 


About a year ago one of the big 
Detroit companies, producing 
aluminum alloy pistons, changed 
over to resinoid bonded snag- 
ging wheels. Today, this com- 
pany is getting more production 
from fewer machines, more 
pistons per wheel life and have 
effected a twenty per cent cut in 
the piece work rate. 


These new wheels are twenty-four inches by 
five inches, with a twelve inch hole. Safely 
run at a speed of 9,000 surface feet per 
minute, instead of the usual five or six 
thousand feet, each operator has been aver- 


and with each wheel, than ever before” 


aging about 3,000 pistons per 
day, and a single wheel is good 
for almost a half million of these 
parts. 


The open structure of this wheel 
and the low heat conductivity 
of the resinoid bond eliminates 
gumming andtdisagreeable odors. 
The wheel stays cool at high 
speed, and its fast cutting quality makes 
it easier on the operator. Suitable for 
almost any type of snagging, these wheels 
are effecting big savings for many users. 
Manufacturers will be glad to demonstrate 
the particular wheel for your job. 


Abrasive wheels bonded with resinoids made by Bakelite Corporation 
are produced by all of the leading manufacturers. Names on request. 


BAKELITE CORPORATION 


247 Park Avenue, New York, N. Y. 


BAKELITE CORPORATION OF CANADA, LTD.., 


REGISTERED 


Chicago Office: 635 West 22nd Street 
163 Dufferin St., Toronto, Ont. 


LITE 


“U. 8. PAT. OFF. 


THE MATERIAL OF \C9O/ A THOUSAND USES 


“The registered Trade Mark and Symbol shown above may be used only.on products made from materials 
manufactured by Bakelite Corporation Under the capital ‘“B"’ is the numerical sign for infinity. or unlimited 
infinite of present and future uses of Bakelite Corporation's products.” 


quantity It symbolizes the number 
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the year 


T“ modern manufacturer plans today, 
not for next month’s business, or next 
year’s business but for the year after next. 


He who follows or even tries to slightly 


anticipate competition is always behind in 
the race for business. Manufacturers hop- 
ing to take care of future business with forging equipment built for 
today’s requirements, will be facing the com- 
petition of those firms who are now installing 
Chambersburg-National equipment. For forging 
practice FOLLOWS Chambersburg-National design. 


The engineering knowledge and experience 
of these two great companies are at your 
command. Call on any Chambersburg-National 
representative. 


Chambersburg-National Sales Offices are located in Chambersburg, Pa., Tiffin, Ohio, New York 
City —152 W. 42nd St., Chicago — 565 W. Washington St., and Detroit — 2457 Woodward Ave. 


CHAMBERSBURG-NATIONAL 


GOMPLETE FORGING EQUIPMENT 


CHAMBERSBURG THE NATIONAL 
ENGINEERING CO. MACHINERY CO... 
CHAMBERSBURG ... PA. TIFFIN ...... . OHIO 


MACHINERY, August, 1929—127 


| = 
? | 
| 
ee 
: 
« 


WORLD WIDE 
ACCEPTANCE 


For 


The radiogram from Stockholm, Sweden, reproduced above, furnishes con- 
crete evidence of the world-wide approval accorded Q-C products. Manufac- 
turers in every part of the globe are now availing themselves of the advan- 


tages offered by 
Quick Clamp Locks 
Q-C Unibuilt Standardized Fixture Units 
and other Q-C Products 


The standardization afforded by the Q-C Method means an improvement 
in tools, a saving of time and a reduction in tooling costs. 


Our recent price reductions offer you an added inducement. 


Write today for Q-C Tool Engineers Reference and Standard Book. 


Q-C ENGINEERING & TOOL SALES, Inc. 


7 EAST GRAND AVENUE, DETROIT, MICH. 
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lower 
stamping costs 
ODAY “saving” is the big appeal. 
And savings are big wherever the 


Manual of the Metal Stamping In- 
dustry is used. 


This Danly Book, with its complete data 
and blue prints, is priceless to over 
14,500 designers, draftsmen, superin- 
tendents, die makers and production 
executives responsible for designing, tool- 
ing up or production of stampings and 
_ pressed metal parts. Just fill in coupon 
and mail. This valuable book will arrive 
by return mail without cost or obligation. 
' You will find it indispensable. : 


-Danly Machine Specialties, Inc. 
2112 S&S. §and Avenue, Chicago 


@ for 


Detroit, Mich, : Rochester, N. Y. 
+ 1549 Temple Ave. 16 Commercial St. 
Cleveland, Ohio 


Long Island City, N. Y. 
(1444 E. 49th St. 


36-12 34th St. 


DANLY MACHINE SPECIALTIES, INC., 
2112 S. 52nd Avenue, Chicago. 1929 


Yes, we want a copy of your Manual of the Metal Stamping Industry, the new edition of your catalogue, 
without obligation. We are particularly interested in items checked at right. 
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Today’s Wheels 
for Today’s Tool Rooms 


The Norton “B” Wheel for High Speed Steels 
is a typical recent development 


The laboratories took Alundum and 38 Alundum abrasives with their 
well-known advantages for tool grinding and added to them the 
advantages of an entirely new bond. The result is a wheel that is 
remarkably effective on high speed steels—that cuts extremely fast, 
free and cool and requires little dressing. 


Today's high speed steels and cutting tool alloys call for special atten- 
tion to the grinding problem. 

It is the job of the Norton laboratories with its staff of experts in all 
branches of grinding wheel manufacture and use to improve present 
products and develop new ones to meet today’s grinding requirements. 
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The Crystolon Wheel for Carboloy, Dimonite, Strauss Metal, 
Widia and other tungsten carbide metals is another example 


The introduction of the new tungsten carbide cutting tools brought 

a grinding problem. They called for a wheel entirely different from 
anything previously used in tool rooms. The Norton laboratories 

carried on extensive tests with the result that the grinding of the new 

cutting tool metal is no cause for worry or concern. The abrasive used 

is Crystolon and there is now a Crystolon wheel in grains and grades . 
for both roughing and finishing tungsten carbide metals. 


W-252 


NORTON 


Cleveland Syracuse Hartford 


NORTON COMPANY OF CANADA, Ltd. 
Hamilton, Ont. 


NORTON COMPANY, WORCESTER, MASS. 
New York Chicago Detroit Philadelphia Pittsburgh GRINDING WHEELS 
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In Monotrol Engine 
Lathes there are com- 
bined so many practical 
features of advanced de- 
sign that it is difficult to 
state just which are the 
most valuable to the plant 
manager. 


The one lever, direct read- 
ing dial spindle speed con- 
trol saves time and oper- 
ator’s effort; the Timken 
equipped spindles with 
their Herringbone Gears 
guarantee smoothness 
and accuracy; the posi- 
tive snap lever control on 
the apron insures instant 


stopping and starting of 
longitudinal and _ cross- 
feeds — and _ develops 
power for _ unusually 
heavy cuts — the unique 
3-point carriage support 
provides. rigidity and 
steadiness for fast and 
heavy cutting. 


So that you may study 
over just what Monotrol 
Engine Lathes can ac- 
complish for you, we 
would be pleased to send 
you interesting literature 
describing them. A note 
on your letterhead, mail- 
ed today, will be enough. 


The SIDNEY MACHINE TOOL CO. 


SIDNEY, OHIO 
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HEN it comes to the transmission of 
power—Dayton Cog-Belt Drives will do 
f any job with greater efficiency—at less expense 
—and for a longer time. Their superiority is 
due to the following ten advantages, found 


3 in drives of no other type: 
y 1. MINIMUM SPACE REQUIRED—Smaller 
pulleys and extremely short center to 
t center distances possible without the use 
1 of idlers. 
1 2. POSITIVE SPEED—Exact speed ratio 
maintained through greater gripping design eliminate necessity of frequent 
power. **take-ups.”’ 
3. RUGGED—Unaffected by dust or mois- 8. QUIET—Particularly recommended 
ture-laden atmospheres. wherever quietness is essential. 
y 4. SMOOTH STARTING AND RUNNING— 9. CLEAN—No oil or grease to leak or col- 
- Through “‘seating’’ action of belts in lect dust. 
e grooves. 10. EASY ON BEARINGS—Greater gripping 
Fl De VIBRATION ELIMINATED—No vibration power permits less tension. 
" cle between driving and driven _— _ advantages result from superior 
: and exclusive construction features of the 
e 6. LESS MAINTENANCE—Due to long life, Dayton Cog-Belt. Send for a sample section. 
- belt replacement extremely infrequent. — Study the belt for yourself. Convince your- 
1. No lubrication necessary. No dressing. _ self that here is the solution to your hardest 


7 LESS ADJUSTMENT—Pre-stretched power transmission problems. Mail the 
construction and correct mechanical coupon today! 


THE DAYTON RUBBER MFG. CO., Dayton, Ohio 


Factory Distributors in principal cities and all Westinghouse 
Electric & Manufacturing Company’s Sales Offices 


A 
| THE DAYTON RUBBER MFG. CO., | 
Dayton, Ohio. | 
| Gentlemen: Without obligation on my part, | 
please send free sample section of Dayton Cog- 
| 
— I am interested in Dayton Cog-Belt Drives | 
or 
| O Use in plant 0 Use on product 
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14 inch Light Duty 


No. 414 
14 inch Standard 


No. 514 
14 inch Heavy Duty 


of Price and Power 
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in MILLERS FALLS 
INCH Electric Drills 


O matter what your needs or what jobs you have 
calling for 14 inch drills, a Millers Falls will suit 
your purse and your requirements. A complete range, 
from the No. 214 Light Duty for $25.00 designed for 
light and intermittent service, and the No. 414 Stand- 
ard for $30.00 suitable for regular production work 
to the No. 514 Heavy Duty for $43.00 capable of 
standing up under rated load at continuous operation 
without overheating. 


And you will find Millers Falls quality built into every 
one of these 14 inch drills—more power per pound 
of weight; Millers Falls system of ventilation resulting 
in the lowest temperature rise load for load; great 
durability, meaning better staying powers on the job 
and longer life; less weight per horse power output. 


We want you to test out these power tools on your 
own work. Convince yourself of their fitness for your 
needs. Ask any Millers Falls distributor to arrange a 
test—or write us. We will be glad to send you the new 
Electric Tool Catalog showing the complete line — 
Drills ranging from 14 to % inches, Electric Screw 
Drivers, Hammers, Grinders .and other power tools. 


MILLERS FALLS COMPANY 
MILLERS FALLS - - Massachusetts 


MILLERS FALLS 
OOLS 


NEW YORK: 28 Warren Street CHICAGO: 9 S. Clinton Street 
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irectors 


Board of D 


of the 


CELL-O TOOL 
& MFG. CO. 


Announce the 
Changing of the 


EX 


Company Name 


to 
EX-CELL-O 
AIRCRAFT & TOOL 


CORPORATION 


of “Detroit 
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CIVILIZATION 


TOOL STEEL 


BUILDER OF 


The American standard of living, envied through- 


out the world, is made possible by mass produc- 
tion. Automobiles, electric household appliances, 
heating plants, radios, etc., would be restricted to 
the wealthy were it not for the amazingly efficient 
tools of industry. 

And behind the tool is the tool steel, constant- 
ly being improved to meet the ever increasing se- 
verity of faster manufacturing operations. 


FIRTH-STERLING CONTRIBUTIONS have 


been conspicuous: 


32 


| 


BLUE CHIP HIGH SPEED STEEL, in the early 
days of the present century, unsurpassed for 
twenty-five years. 


STERLING STAINLESS, the first stainless steel 
made in the United States. 


CIRCLE C, the first outstanding improvement 
in high speed steel in twenty years. 


CROMOVAN TRIPLE DIE STEEL, a patented 
steel with extraordinary capacity for high pro- 
duction work. 


For the near future, a new cutting material of 


astonishing possibilities, now being developed. 


WORKS: McKEESPORT, PA. 
GLOBE WIRE DIVISION 
SHARPSBURG, PA. 

NEW YORK DETROIT 


BOSTON CLEVELAND 
PHILADELPHIA CHICAGO 
‘HARTFORD LOS ANGELES 
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which tool 
do you need? 


The Sellers 48” x 48” Planer 


RHAPS the planer you are 
now using should be re- 
placed with a modern tool 
that will pay for itself in re- 
duced production costs. On 
the other hand, a planer type 
miller may be the correct tool 
for your work. 


The Sellers Planer Type Mill- 
ing Machine and the Sellers 
Planer are two tools that 
have been built to meet not 
only the high production 
demands of today but to an- 
ticipate those of the future. 
We would welcome an oppor- 
tunity to confer with your 
The Sellers 64" x60" Planer Type Milling Machine production department to 
determine the type of tool— 
planer or miller—which will 
most economically do your 
particular job. 


WILLIAM SELLERS & CO., Incorporated 
1600 Hamilton Street Philadelphia, U. S. A. 
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STARRETT MICROMETER 


o.2 
Screw Thread Comparator 
No. 2104 Range 0-linch 
No. 210B Range 
1-2. inches 


STARRETT MICROMETER 
No. 226 
One inch by thousandths 
Anaccurate tool moderately priced. 
In six sizes—r to 6 inches. Supplied 
singly or in sets. 1, 2, 3 and 4 inch 
sizes furnished to read in ten 
thousandths at small additional 
Cost. 


STARRETT MICROMETER 
No. 230 
Range o to 1 inch by thousandths 
With cut away frame for usein 
places where ordinary anvil can 
not be inserted. No. 231 is same 


tool except graduated for ten 
thousandths. 


STARRETT SCREW 
THREAD MICROMETER 
No. 575—One inch 
Capacity range from 575A (8 to 
13 threads) to 575D (32 to 4o 

threads). 

No. 585—Two Inch 
Capacity range from 585A (4% 
threads to 7 threads) to 585D i 
to 30 threads). 


STARRETT MICROMETER 
No. 127 


Range—o to 4 inches, 4 to 8,8 to 12, 
12 to 16, 16 to 20, 20 to 24, by 
thousandths. 


Used by U. S. Government for 
heavy Ordnance work. Frames 
steel plate covered with hard rub- 
ber. Interchangeable tail spin- 
dies of different lengths are pro- 
vided to give above capacities. 


Starrett Micrometers 


“~used by men wh 
dofinework 


For work demanding close limits, 
Starrett Micrometers are made to 
a nicety for precision. 


They handle to the queen’s taste— 
easy to read — and are rugged to 
stand the gaff of daily use. 
Starrett Micrometers are made in 
styles for every need, but above all, 
they are dependable. 

The Starrett Catalog No. 24 ‘D” 
describes over 2500 Starrett Tools. 


A post card will bring your copy. 
THE L. S. STARRETT CO. 


World’s Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 
Steel Tapes—Standard for Accuracy 


ATHOL, MASS., U.S.A. 
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STARRETT MICROMETER 
No. 2 
Range 1 to 2 inches by thousandths 


Furnished with lock nut at end of 
frame when desired. 


STARRETT MICROMETER 
No. 436 
Black enameled Frame 
Range 1 inch by thousandths in 6 
sizes, 1 to 6 inches. Supplied singly 
orin sets. Priced low. 


STARRETT MICROMETER 
No. 3 


Range 0 to 1-inch by thousandths 
A popular Starrett “ Mike” for 
all-round use. Lock nut furnished 
at end of frame if desired. 


STARRETT MICROMETER 
No. 222 
For measuring Sheet Metal 
With 2 and 6 inch Frame Depih 
2inch depth furnished with ¥% 
inch screw movement.6 
has 1 inch screw movement. a 
size has regular Starrett friction 
sleeve adjustment. 


STARRETT MICROMETER 
No. 224 


Range 2 to 6 inches, 6 to9,9 to 12, 
12 to 16, 16 to 20, 20 to 24 by 
thousandths. Supplied singly orin 
sets. Interchangeable anvil gives 
capacity that means a big saving 
in toolequipment. Black enameled 
Frame, well balanced and excep 
tionally easy to handle. 
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Left: Nickel Cast Iron face plate 
gear used in locomotive driving 
wheel lathes. Below: 90 inch driv- 
ing wheel lathe using Nickel Cast 
Tron gears, mfd. by WM. SELLERS 
& CO., INC., Philadelphia, Pa. 


ickel Cast 


provides strength, toughness and wear- 


resistance in Sellers’ heavy 90 in. Lathe Gears 


HESE large Nickel Cast Iron gears are 

used in lathes for turning locomotive driv- 
ing wheels having diameters as great as 90 
inches. Such wheels are turned in pairs and 
machined simultaneously. The roughing cuts 
on each are as much as 44 inch deep with 
% inch feed, whereas the final finish must be 
smooth. The gears used in this equipment, 
therefore, must maintain proper accuracy and 
possess unusual strength and toughness to 
resist abuse. 

Prior to the use of Nickel, 
in order to secure a close- SF 
grained condition at the roots FORCA 
of the cut teeth, it was neces- 
sary to pour the heavier sec- 


VISIT OUR BOOTH 


tions of these castings against a chill. Although 
weighing 4,460 pounds and having sections 
as heavy as 3% inches, the gears are now 
produced satisfactorily from a 2% Nickel Cast 
Iron without the use of chills. 

The present Nickel Cast Iron mixture pro- 
vides a material which is uniformly dense and is 
readily machinable throughout. In support of 
this uniformity may be quoted the spectacular 
results obtained in a laboratory test conducted 
by theabove company in which 
standard .80 inch diameter 
tensile test bars taken from 


Ss a | R re) N the center of a 6” x 18” cylin- 


der brokeat more than 33,000 


CLEVELAND 


Buetic pounds per square inch. 
WEEK OF 


1929 


as 
ST 


N EXPOSITION SPACE NO. 94 


ang 
NATIONAL 
METAL WEEW 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK, N. Y. 
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One Kindy 


IGIDMILING helps the farmer. Strange, perhaps, — 

but true. By producing work in large volume at low 
cost, Rigidmiling enables the manufacturer of agricultural 
equipment to offer high grade products at prices which se- 
cure wide distribution. Rigidmiling has such a prominent 
part in automobile manufacture that it might reasonably be 
expected to have a place in making tractors for farm use, 
and so it does—an important part. Rigidmiling serves also 
the builders of other farm machinery—grain elevators, corn 
shellers, spreaders and similar equipment. 


Illustrated is a Rigidmil squaring shaft-ends in the John 
Deere plant. Two simple fixtures, each holding five pieces of 
cold rolled steel, are used. The operator clamps and removes 
work in one fixture while milling is in progress on the other. 
The shafts milled become parts of “horsepowers,” devices for 
transforming animal energy into mechanical power for nu- 
merous tasks on the farm. 


Sketch above shows one application of a John Deere horse- 


power. The*machine itself is pictured at the right. 


Sundstrand 
Lathes~Mill ing Machines, 


OCKFORDH, 
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Do you want relief from troublesome 
milling problems? Turn them over to 
Sundstrand engineers. 
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In the early days of ' 

iron making the 
smelters and foun- 

dries were invariably 
located close-by both 

forests and iron ore 

deposits. Charcoal 
made by slowly burn- 

ing the wood in , 

mounds, was used as ‘ 
fuel for smelting the 
iron. Blast equipment 
was driven by water 
power, often from an 


artificial lake. 


PIG IRON 


The history of making Charcoal Pig Iron is the 
oldest story of iron making; and it is the story of 
the very highest quality, purest pig iron ever pro- 
duced. Even in this day of modern, improved 
blast furnace practice, Charcoal Pig Iron persists 
unsurpassed in essential qualities not found in 


ordinary pig irons; fine close grain, great strength 
and toughness, and uniformity of physical strac- 
ture. These qualities are imparted to Charcoal 
Iron Castings eliminating many foundry troub- 
les, and insuring higher grade finished products. 
Write for a booklet which gives complete details. 


SUPE RIOR CHARCOAL IRON CO. 
GRAND RAPIDS - MICHIGAN 


DEBEVOISE-ANDERSON COMPANY, INC., Eastern Representative 
NEW YORK «++ BOSTON PHILADELPHIA 
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Balancing Machines 


Chrysler 


Olsen Products 


Autographic Universal Testing 
Machines 
Olsen Static-Dynamic Balancing 
Machines 
Olsen Production Type Motor 
Driven Brinell Hardness Testers 
and 
Testing Machines for all Industrial 
Materials 


Tinius Olsen Testing Machine Co. 
500 N. 12th St., Philadelphia, Pa. 


: Assembling Chrysler 
ogee Plymouth cars in 
. the new plant. 


Increased Production 300% 


“We get better work at greater speed,” says the Superintendent 
of the Chrysler, Detroit plant in which the Olsen Balancing Ma- 
chine was first installed. 


Each Olsen Balancing Machine balances 18 crankshafts per hour 
as against 6 per hour by previous methods; fewer machines are 
needed to handle a given amount of work; they use less floor space 
and need fewer operators, saving considerably on overhead and 
operating costs. 


All of which counted when they equipped the new Chrysler, De- 
troit, Plymouth plant, and influenced the choice of Olsen Balanc- 
ing Machines for this most modern automobile production unit. 


Olsen Testing Machines are simple and easily operated. Econom- 
ical precision insurance for all classes of industrial production. 
Send for details. 
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An Unqualified Endorsement 
by the Kingsbury Machine Tool Corp. 


“We use this machine for special machine parts or anything 
pertaining to Kingsbury Machines that requires accuracy.” 
The Factory Manager, the Kingsbury Machine Tool Corp., Keene, N. H. 


The photograph shows samples of such work grouped around the Swiss 
Jig Borer; the operation in progress is on an experimental aluminum 
adapter plate for the reversing tapping mechanism of a Kingsbury 
Machine. The diameters of the holes are held to within plus or minus 
standard ball bearing limits required. Center distances are held to 
plus or minus .0005”. The operation is completed in less than half the 
time required by methods previously used. 


Users endorse Swiss Jig Borers because they simplify production of 
difficult and exacting work. Adjustments for position and accuracy are 


so easily made that though these are essen- 
Santee tially precision machines the time saved SWISS 
Exhibit on special machine parts, dies, jigs, etc., 
at the makes a big difference in production costs. i Ct : 
NATIONAL Send for ‘Questions to Ask Before Buying a Jig Borer’’ 
METALS —an illuminating introduction to this important subject. 
EXPOSITION Also our booklet “Modern Precision Boring’’ with data B RE 
Cleveland on installations and operations. 
Sept. 9th-13th 
THE R. Y. FERNER CO. 
Investment Bldg. UNITED STATES AND CANADIAN AGENTS WASHINGTON, D. C. 
SOCIETE GENEVOISE d’INSTRUMENTS de PHYSIQUE REPRESENTATIVES: 
Home Office and Works: New York City: Triplex Machine Tool Co., 50 Church Street 
8 Rue des Vieux Grenadiers, Geneva, Switzerland Detroit: Walter S. Ryan Company, General Motors Building 
London Office: Chicago: Neff, Kohlbusch & Bissell, 806 West Washington Blvd. 
Societe Genevoise, Ltd., 95 Queen Victoria St., London, E. C. 4 San Francisco: Joseph C. Fletcher, 770 Folsom Street 
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make profits for all who use 
them because they increase 
production, minimize waste 
and are economical to oper- 
ate and maintain. They will 
make profits for you. 


DIAMOND TOOL BORING MACHINE 


A precision tool for finish-boring where 
all dimensions must be held to uniformly 
accurate limits. The diamond excels all 
other tools for close work at high produc- 
tion. Write for details. 


HOB THREAD MILLING MACHINE 


For hobbing straight or taper, internal or 
external threads accurately and in per- 
fect alignment at high production speeds 
and low costs. The way to extra profits 
from your threading jobs will be ex- 
plained upon request. 


AUTOMATIC THREADING LATHE 


Adapted to cutting any form of thread 
desired, single or multiple, straight or 
taper, internal or external. A time and 
equipment saver that is always a little 
ahead of the increasing demand for accu- 
racy. Write for catalog. 


OPEN-SIDE SHAPER PLANER 


This combination tool is economical of 
time and space. It has all the precision 
and speed features of the shaper and 
extra capacity as a planer because of the 
open-side design. Write for catalog. 


THE AUTOMATIC MACHINE CO. 


BRIDGEPORT. CONN. 


‘Coulier 


DIAMOND TOOL BORING MACHINES 
THREADING LATHES-SHAPING PLANERS 
PROFILERS -HOB THREAD 
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GAS HEAT 


keeps great automobile 


Cor 


Tel 
(B 


Each year Industry uses 
more manufactured gas. 
The chart represents the 
increase by years since 


1921. Significant! 


BILLIONS OF CUBIC FEET 


1928 
1927 


1926 


ONE of the largest automobile factories in the world 


employs more than four hundred gas-fired units 


in the production of cars. The uses range from 
steel melting to final heat-treating and normalizing 
... they do it better with gas. Get the story... Write 
AMERICAN GAS ASSOCIATION 
420 Lexington Avenue, New York 


If it’s done with heat, 
you can do it better with 
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Condu‘t Connection 
(Steel 
Telephone Transmitter 
(Brass) 


Insulator Thimble 
-(Cast Iron) 


Conduit Box 
(Malleable Iron) | 


A Real 


Dynamo 
in the 


Electrical Parts Field 


How many times has it been written that in the 
final analysis for goods of equal quality, the 
price to the consumer (and the profit to the 
manufacturer) is determined by competition. 


That is a lesson early learned by all of the 
makers of electrical parts, which explains why 
all of them are on their toes when it comes to 
production methods. They are digging sizeable 
profits out of the manufacturing end of the 
business, relying on low selling prices to create 
the needed volume. 


Here we show four characteristic parts—a few 
of the hundred different ones that flow off of 
Goss & DE Leeuw Automatics in countless vol- 
ume. 


With four spindles working on four parts simul- 
taneously, with all tools individually speeded to 
give the highest machining speed on every kind 
of operation and metal, the Goss & DE Leeuw 
Automatic Chucking Machine turns out as much 
work as four to six hand operated machines. 


This advanced type of machine incorporates a 
number of new and exclusive features that set 
it apart from similar equipment. If you handle 
chucked work up to 11 in. dia. x 10 in. long, it 
will pay you to find out what this machine can 
do for you. 


A new illustrated catalogue explaining in detail the 
various interesting features will be sent to anyone. Write 
for your copy today. 


The 
GOSS & DE LEEUW 


MACHINE 
COMPANY 


New Britain, 


f. atures 


Each tool spindle in- 
dividually speeded by 
change gears gives ut- 
most efficiency on every 
type of machining op- 
eration. 


Positive Lead Siren 
Threading insures accu- 
rate threads with prac- 
tically no tap breakage. 


Micrometer setting fa- 
cilitates set-up and easy 
maintenance of facing 
and necking dimensions. 


Electric Chucking Device 
—provides greater grip- 
ping power where heavy 
cuts on tough work are 
required, with no fatigue 
on operator’s part. 


4 /PINDLE AUTOMATIC 
CHUCKING MACHINES 
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HEAVY DUTY GRINDER 


CUT ON THE RIGHT SHOWS OUR 
RIGHT SPEED BALL BEARING 
BUFFER AND POLISHER WITH 

DAYTON COG BELT DRIVE 


The spindle overhangs the bottom of the 
front of base 8 inches, which is a big ad- 
vantage for large work. 

Made in 3, 5, and 7% H.P. sizes G.E. 40° 
Can obtain any speed 
from 2000 to 3200 R.P.M. Shaft mounted 
on four S. K. F. Ball Bearings in dust-proof 
chambers. Also made with 2 motors in 
Base with each spindle independent. 


Ball Bearing Motor. 


G. E. 40 Degree Motor and Push Button Write for Catalog. 
“Nickel Steel Armature Shaft Made. THE STANDARD ELECTRICAL TOOL COMPANY 
in 5, 7%, and 10 H.P. sizes. ESTABLISHED 1912 set 3 CINCINNATI, OHIO 


Send for 
Bulletin 18. 


More Grinding at Less Cost 


Using little floor space, economical with power and 
costing little to install, this Thompson Universal 
Grinder possesses a range that produces profitable 
results on every grinding job in the average shop. 
This includes cylindrical or taper grinding, sur- 
face, edge, internal, cutter and reamer grinding. 
Machine has stationary head and wheel, and a 


table that can be quickly and accurately set at any 
angle to the wheel. 


The Thompson Grinder Co. 


1534 W. Main Street, SPRINGFIELD, OHIO, U.S.A. 


FLAT WORK 


RINDERS 


TWO SIZES 12"—18* HIGH GRADE 


For rapid production of flat surfaces that 
will be straight from end to end 


18-inch Grinder 
Showing Motor Bracket. Water Guard Omitted. 


You can readily fasten stationary, rotary or Magnetic 
Holders on the table to suit your particular case 
ADAPT AND USE AS A BASE 


A good example is our PULLEY GRINDER on which 
we have special circulars. 


THE GRAHAM MFG. CO. 
71 Willard Avenue Providence, R. I. 


Great Britain—Richard Lloyd & Co., Ltd., Birmingham 
France, Italy, Switzerland, Spain and Holland—Fenwick Freres & Co. 


Bridgeport 
Hydraulic 
Face 
Grinders 


Bridgeport Hydraulic Face Grinders are powerful, high speed 
machines, ruggedly built to insure accuracy and durability. 
Hydraulic table drives at any speed up to 85 feet per min- 
ute. Features include a special Bridgeport Spindle which 
takes 26”, 32” or 42” Bridgeport Sectional Wheels. Unusual 
economy and ease of operation. Send for complete details. 


The Bridgeport Safety Emery Wheel Co., Inc. 


1283 West Broad Street, BRIDGEPORT, CONN. 
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Emery Wheel Dressers 
Two Sizes CUTTERS Nos. 1-2 


We make the r gg Huntington (Pattern) for all sizes. 
Roughing for Nos. 1 and 2. Paragon for No. 1 only. 


GEO. H. CALDER CO., Lancaster, Pa., U.S.A: 


T RT 


POLISHERS 
All Sizes 

Electric Belted 00 Electric Belted 


{} 
GRINDING & POLISHING OF 
MACHINERY? 
tems MOTOR DRIVEN BELT DRIVEN- 
TIMKEN ROLLER on BALL BEARING 


Ask for these“OPERATION BOOKLETS” — 


HIGH PRODUCTION 


is required! 


OR almost any flat surface job WHERE HIGH 
PRODUCTION IS REQUIRED, there’s a MOD- 
ERN GARDNER GRINDER to meet just such 


requirements, 


Huge boiler sections, brake shoe lining, transmission 
covers, crank case covers, connecting rods, fly-wheel 
housings -- PRACTICALLY ANY parts of this na- 
ture, and many which are much larger and more dif- 
ficult to handle--are being GARDNER-GROUND 
on the newer types of HIGH-PRODUCTION 
GARDNER GRINDERS. 


The Production Executive naturally demands PROOF 
of what these tools can accomplish. 


WE HAVE IT FOR HIM, in the form of two book- 
lets, wherein representative machines AND OPERA. 
TIONS are shown, and production figures quoted. 


there are TWO reaay for YOU! 


GARDNER MACHINE CoO. 
414 E. Gardner St., Beloit, Wis., U.S. A. 
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9 times Lathe Production on 


this Badger Grinder 


This is just one of the hundreds of jobs 
where remarkable increases in produc- 
tion are made by using Badger Grinders. 


For example, the cast iron impellers 
shown in the illustration were formerly 
turned on a lathe. A Badger now grinds 
them right from the rough with greater 
accuracy at nine times the lathe produc- 
tion. 


Discuss your grinding problems with our 
Engineering Department. 


COVEL-HANCHETT COMPANY 


WILMARTH & MORMAN Division 
BIG RAPIDS, MICHIGAN 


A Versatile 
Grinder 


BATH 


Self-contained 


Universal 


HE Bath Grinder embodies many distinc- 

tive and desirable features essential for 
rapid and accurate production of commercial ° 
and tool room grinding. 


This machine is adapted for the grinding of 
cylindrical, internal, surface, disc, cutter and 
reamer work of all kinds. Made in 2 sizes— 
12x36; 10x25. Drop a post card for catalog. 


Fitchburg Grinding Machine Corp. 
Fitchburg, Mass. 


Abolish Expensive Hand Finishing 


with a 


Simplex-A Abrasive Band Grinder 


This grinder accelerates production and cuts costs. Hand emery- 
ing or filing operations are antiquated in comparison. The = 
of this new modern machine assures straight grain finishes = 
sharp edges. Details of this and other styles and sizes on request. 


WALLS SALES CORP., 96 Warren St., New York 
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Detroit Chicago 


Grinding 


If you are a manufacturer of loose cams here is an attachment you will 
find almost indispensable. 

It may be used in connection with both the Landis Plain and Universal 
machines. Two sizes may be had; one for the smaller sized cams, the other 
for cams of considerable size and weight. The design is such that cams of 


practically any shape may be ground on a production basis within close 


limits of accuracy. 


Ask us for a descriptive circular. 


Waynesboro. Pa.US.A 


New York Philadelphig _ 
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You Polish 
Cylindrical Parts 


you should know about Production Polishing and Fin- 
ishing Machines—the remarkably simple and low cost 
method of polishing and finishing cylindrical and ta- 
pered work from “4” to 6” diameter in wood, metal, 
bakelite, ete. 


Feed is centerless—no chucking or setting up; a mov- 
ing belt carries the work across the polishing belt in 
line contact. The grade of polishing belt controls the 
degree of finish. Adjustments for varying diameters 
are quickly and easily made. 


Send for details of this machine. 


PRODUCTION MACHINE COMPANY 


GREENFIELD, MASS., U.S. A. 


Motch & Merryweather Machinery Co., Cleveland, Pittsburgh, Cincinnati. 
P. A. Koerber, 565 W. Washington St., Chicago, II. 
The Chas. A. Strelinger Co., Detroit. 


For Every Grinding Job in Your Shop 


The Grand Rapids No. 5 Tool and Cutter Grinder is built 
to handle every grinding job, large or small, in the aver- 
age shop. Its wide range includes wet and dry grinding, ie 
with or without power feed. A big, roomy table, plenty es 
of power, and unusual capacity for precision work are 
among the outstanding features of this economical ma- 
chine. Comes fully equipped with attachments for all 
kinds of work—and does it on a surprisingly low cost 
= o. basis. Write for complete description. 


/ Grand Rapids No. 5 Universal Tool and Cutter Grinder 


Maximum Swing Between Centers 
(Reamer Grinding): 1014” x 42” 

Maximum Swing Between Centers 
| (Cylindrical Grinding) ................ 1014” x 38” 
Write for further details of this and other grinders. 


\ 
GALLMEYER & LIVINGSTON COMPANY 


344 Straight Ave., S. W., Grand Rapids, Mich. 


Export Dept.—233 Broadway, New York City 
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LIGHTING the WAY to NEW ACHIEVEMENTS 


—a new alloy—with entirely new properties and a myriad of uses, is lighting the way 
to new achievements in American Industry. 


Its name is Enduro-Nirosta, an austenitic steel with the ductility of copper; it 
can be deep drawn, wire drawn and spun—easily welded by gas or 
electric methods, and readily machined. 


It can be polished to a mirror surface and is resistant to acid and 
salt corrosion at high temperatures without loss of strength. 


This alloy, new to America, is already in use in a score 
of industries—and has been used in thousands of ap- 
plications abroad. It is now produced by Ludlum 
Steel Company under American license rights 
to the patented method of processing. 


WHERE CAN YOU USE THIS NEW 
ALLOY STEEL? 


It is coming fast wherever heat— 
or corrosion—resistance or 
finish, are important factors. 


A letter will bring a copy of 
the new Enduro Nirosta 
Booklet, with sugges- 
tions for its appli- 
cation in your 
work. 


DLUM STEEL CO. 


tervliet, 


ase send 
non 


me your latest informa- 


Enduro-Nirosta Steels 


Nitralloy 


and Nitriding 


Die Steels 
Tool Steels 


Strauss Metal (Tungsten Carbide) 


SPECIALIZING 
SPECIAL STEELS 


Constant research, the consulting services of world- 
renowned metallurgists, initiative in production under the 
most recent developments on two continents — all mark 
Ludlum's progress in leading the way in economy of pro- 
duction and quality of product throughout Industry. 


All Ludlum Steels are made in electric furnaces —they are 
consistent, each true to its standard of analysis and tests. 
Consistency is an important factor when you select the steel 


for your needs. It assures you of an even production and 
reliability in service. 


Tool steel, die steel, drill rods, forgings, wire, valve 
steel, Strauss Metal (tungsten carbide )—Nitralloy— 
and Enduro Nirosta; among these Ludlum brands you 


will find a special steel for your special requirement. 


There is only one correct steel for each individual purpose. 
The Ludium representative in your locality is a trained con- 
sultant; he will be glad to work with your own specialists in 


the selection of the proper steels for your problems. 


A request to place your name on our mailing list 
will assure the receipt of all new information. 


LUDLUM STEEL COMPANY | WATERVLIET AND DUNKIRK, NEW YORK 
NITRALLOY, STRAUSS METAL TOOL & ENDURO NIROSTA STEELS 


LUDLUM STEEL COMPANY 
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GRIND WITH ABRASIVE 


WHEELS 


form roller vibrator, long stroke 
Finishallover 0.7.C.-5-8" Vibrator roller Vibrator roller 
H | | | 
Ne 
\e--------- ------ ------- ---=----- -------—----------- ------------ 
O.7-C-6-11" 


Production grinding reduces costs 


From an article recently prepared from data 
given to the editor of ““American Machinist” 
by the Miehle Printing Press and Manufac- 
turing Company, the following is an excerpt: 


“The modern grinding machine is much more 
efficient than its predecessors. For grinding 
relatively long rollers the new machine re- 
duces the cost as much as 50 per cent. 


“The illustration shows a form vibrator roller 
about 7 ft. long. Note that the horizontal 


ABRASI 


dimensions are not to scale. Modern grind- 
ing wheels and equipment have reduced the 
time required from 155 hours per hundred 
pieces to 75 hours.” 


This particular case of cylindrical grinding is 
typical of what modern grinding methods are 
doing in many industrial plants when applied 
to production grinding. 


Let an Abrasive Engineer solve your grinding 
problems. No obligation is incurred. 


DIVISION OF SIMONDS SAW AND STEEL COMPANY 


Tacony and Fraley Streets 


Detroit PHILADELPHIA 


Chicago 
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of these savings. 


immediate report. 


No. 33 VERTICAL SPINDLE 
SURFACE GRINDER 


There are many flat grinding jobs that can 
be done in this machine with a tremendous 
saving in time over ordinary methods. 


Let us explain how you can take advantage 


Drawings or samples sent to us will bring an 


ABRASIVE MACHINE TOOL CO. 


EAST PROVIDENCE, R. I. 


ACCURACY 


TYPE F1U (110-220-volt universal) 
“Ideal’’ Portable Electric Lathe Center Grinder 


Through combining speed with accuracy, 
the Ideal Lathe Center Grinder provides a 
tool which pays for itself over and over in 
any shop. It will grind lathe centers to a 
60-degree angle with mechanical accuracy 
in a fraction of the time required by any 
other method. It requires no adjustments, 
no trying, no gauging, no waste of time and 
inaccurate results. It is not necessary to 
disturb your toolpost set-up to use this tool. 


Write for Particulars Today 


DRILLS — SCREWDRIVERS — GRINDERS 


The Schauer Machine Company 


905-907 Broadway, CINCINNATI, OHIO, U. S. A. 


A Moderately Priced 
Plain and Surface Grinder 


Low initial cost, minimym op- 
erating charges and the finest 
work possible—that’s the un- 
beatable combination found 
in the Illinois No. 11 Plain 
and Surface Grinder. 


Unsurpassed operat- 
ing convenience is a 
primary feature of 
this compact grinder 
—one end is for plain 
the other for surface 
grinding. The sturdy, lasting 
construction enables you to 
write off the small initial cost 
over many years of profitable 
service. Designed especially 
for shops where floor space or 
output is limited. 


Our latest Bulletin describes 
this machine completely and inois No. 11. Plain and 
shows cross section of head sance, 
and countershaft. May we rans 
send a copy? inv Timken tapercd rover 


Illinois Machine & Mfg. Co., La Salle, Ill. 


ILLINOIS GRINDERS 
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GRIND, 


The Symbol 
of Better Grinding 


Regardless of sales talk, advertising or any- 
thing else the solid fact remains that it is facts 
and figures that tell the story. 


Every Sterling grinding engineer has an 
abundance of fact and figure evidence of the 
more and better grinding results that have been 
obtained by Sterling grinding wheels, and these 
are not isolated instances. They are consistent 
records obtained in dozens of plants on different 
kinds of work. 


No matter what your previous conception of 
grinding results, it is a good idea to call in a 
Sterling grinding engineer and compare results. 
Find out the newest data on grinding. Let facts 
and figures rule. 


THE STERLING GRINDING WHEEL CO. 


Abrasive Division of The Cleveland Quarries Co. 


Factory and Office, Tiffin, Ohio. 


Branch at 23 S. Jefferson St., Chicago. 


THE STERL 


ABOASINE Dy 


et Facts and Figures Rule 


Grinding Wheel Distributors 


NEW YORK—30 West 
Broadway, L. Best Co., 
Inc. 

BEDFORD, IND. — Quinn 
Plumbing Co. 

BOSTON — Winter Hill 
Sta., Lombard & Co. (also 
grindstones) 

CANTON — The Canton 
Hardware Co. 

CHICAGO—23 S. Jefferson 
St., The Sterling Grind- 
ing Wheel Co. 

CINCINNATI — The Wm. 
T. Johnston Co. 

CLEVELAND—The W. M. 
Pattison Supply Co. 

DETROIT — 5187 Loraine 
Ave. G. L. Dunfee. 


D. Booth, 

ne. 

ERIE—United Hardware & 
Supply Co. 

LOUISVILLE — Belknap 
Hardware & Mfg. Co. 

MILWAUKEE — Ph. Gross 
Hardware & Supply Co. 

MINNEAPOLIS, MINN.— 
Hennepin Hardware Co. 

PITTSBURGH—Pittsburgh 
Gage & Supply Co. 

ST. LOUIS—St. Louis Ma- 
chinists’ Supply Co. 

WATERTOWN, N. Y.—W. 
W. Conde Hardware Co. 


YOUNGSTOWN, O.—The 
Stambaugh-Thompson Co. 


IN 


AC 
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Designed the 


The part, a cast aluminum ring for a washing ma- 
chine top, is 24-7/16” in diameter and irregular in 
shape. To buff it we recommended our type 45 ma- 
chine equipped with a special geared chuck designed 
in our engineering department. 


The rings are polished in two operations and buffed 
in two operations, with one man operating two 
Automatic Buffing Machines. 


Production per operator is 60 per hour in each case 
—about three times the average that could be ex- 
pected by hand methods—and the work is more uni- 
form than can be obtained by the best hand polishing 
on parts this size. 


There are six Automatic Buffing Machines in the 
plant where this operation is performed—all of them 
getting wholly satisfactory results. By making an 
individual study of every production buffing prob- 
lem, then suggesting—or developing—the correct 
machine and work holding equipment for each part, 
our engineers have made Automatic Buffing Ma- 
chines pay on a remarkably wide range or large and 
small work. 


The Automatic Buffing Booklet shows applications, © 
quotes production figures. Study it—then ask our 
production engineers to help to solve your problems 


in this field. 


Automatic Buffing Machine Company 
Chicago and Perry Sts., BUFFALO, N. Y. 


Geared Chuck ¥ 
That Makes This 
Job Possible— | 
and Profitable / 


\ 


Automatic Buffing Machines 
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The Bearings Co. of America 


Praises Blanchard Grinders 


High Accuracy and Excellent Production 
Sustained on Thrust Washers and 
Annular Bearing Rings 


The Bearings Company of America, Lancaster, Pa., is 
a large and satisfied user of Blanchard Grinding Ma- 


For best results, use 


chines. Twelve of these tools are installed in this plant, Wheels and Segments 
and they have established an enviable record for accu- made by Blanchard 
rate and fast grinding on important parts over a ten- 

year period. 


The operation shown is on thrust washers and annular bearing rings. These parts are ground 
on both sides, .017” stock being removed from either side of the washers—.006” from the rings. 
Production on the former job ranges between 450 and 500 parts, and on the latter from 500 
to 550. Accuracy is held to a limit of .0005”. 


This battery of Blanchard Grinders is in operation 67 hours per week, and the owners say they 
are ideally suited to this type of work—a testimonial well certified by the size of the installation. 


Let us show you how Blanchard Grinding can show equally fine results on your grinding work. 
See the Blanchard exhibit at National Tool Exposition, Cleveland, Sept. 30-Oct. 4. 


The Blanchard Machine Company, 64 State St., Cambridge, Mass. 


DEALERS: 


UNITED STATES—Henry Prentiss & Co., Inc.; Motch & Merryweather Machinery Co. ; Marshall & Huschart Machinery Co.; W. E. Shipley Machinery Co.; Kemp 
Peinery Co.; Marshall & Huschart Machinery Co. of Indiana; Elliott & Stephens Machinery Co.; Robinson, Cary & Sands Co.; Harron, Rickard & McCone Co.; 
& Hendrie & Bolthoff Mfg. & Supply Co.; Huey & Philp Hardware Co.; Woodward, Wight & Co., Ltd. 
gANADA— Williams & Wilson, Ltd.; F. F. Barber Machinery Co. GREAT BRITAIN and IRELAND—Burton, Griffiths & Co., Ltd. FRANCE—aAux Forges de 
fg ,SWEDEN—Maskinaktiebolaget, Karlebo. JAPAN—Andrews & George Co. CZECHOSLOVAKIA, AUSTRIA and HUNGARY—Ing. M. Kocian & G. 
SWITEERLE RA, Sarat & Schutte A. G. SOUTH AFRICA—D. Drury & Co., Ltd. HOLLAND, BELGIUM and COLONIES—R. S. Stokvis & Zonen. 
Schinz & Co. 
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Our machines are properly 
designed and built for long 
and continuous service. 


Twenty-four years’ successful 
manufacturing of Flexible 
Shafts. 


Established 1905 
The tremendous demand for “Strand” flexible shaft equipment and “Strand” 
flexible shafts, after a period of twenty-four years, demonstrates clearly the 
high regard thousands of users, all over the world, have for our products. 


When a flexible shaft is stamped—“Strand”— it is made by “Strand”—and 
therefore our guarantee stands back of it. We build many types and sizes of 
flexible shaft equipments for many purposes. Send for Complete Catalog. 


Originate, 
Design 
and 
Build 


Manufactured By 


N. A. STRAND & COMPANY 


We are Proud 
of the Long 
List of Users 
and 
Representative 
Machinery 
and 
Supply Houses 
offering 
the “‘Strand’”’ 
Products in this 
Country and 
Abroad 


Factory and General Offices: 
5001-09 No. Lincoln St., CHICAGO 


THE KELLERFLEX 


A Flexible Shaft Machine of a Hundred Uses. 
Made in various sizes and types to meet every 
requirement. 


Speeds from 875 to 10,500 R. P. M. 


For Snagging, Burring, Lapping, Buffing, Polish- 
ing, Sanding, Drilling, Wire-Brushing, etc. 

Non-Heating Shaft 
Ball Bearing Handpiece 


Ball Bearing Motor 
Universal Swivel 


COMPLETE LINE OF 
ACCESSORIES 


Rotary Files 
Sanding Drums 
Emery Wheels 
Wire Brushes 
Polishers, etc. 


Rotary Files — 27 Shapes 


Write us to-day for list of users 
in your line of manufacture 


Wire Brushes 


Keller Mechanical KV} Engineering Corp. 


74 Washington Street BROOKLYN, N. Y. 


Sanding Drums 


LA SALLE 
No. 3 
SURFACE 
AND 
PLAIN 


GRINDER 
or 


SURFACE 
ONLY 


DRY OR WET 


This machine tool is designed for general shop and tool 
room use, and ably meets the requirements of a rigid and 
accurate Grinder at a reasonable price. i 

The Spindle is of ample size, is accurately ground and is 
mounted in bronze Bearings of our own special alloy. Each 
Bearing has a large oil reservoir and felt oilers, insuring con- 
stant lubrication. 

The longitudinal movement is operated by a spiral gear 
and rack, providing smooth movement, which insures uniform 
cutting. The feed is by hand. Traverse movement is screw 
and nut, with a generous hand wheel. 

Vertical movement of the table is by means of a screw and 
bronze nut and is provided with a dial having graduations 
which reads in .001”. 

The table has two “T” slots. 

All Bearing surfaces are hand scraped to masters and are 
suitably guarded against dust and grit. 

This Grinder is furnished either with both surface and 
plain ends or with a surface grinding wheel only. Counter- 
shaft is furnished with both styles. 


LA SALLE TOOL Co., OTTAWA, ILL. 
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CARBORUNDUM 


WHEEL 


HESE new metals that seem destined to revolutionize cer- 
tain applications of cutting tools—metals that cost nearly 
as much as platinum and almost twice the price of gold— 
have presented a new grinding problem that has been solved by 
Carborundum. 

{To users of Carboloy, Widia, Hartmetal, Miramant, Dynit, 
Diamondite, Duridium and similar metals we give the welcome 
news that we have a Carborundum Wheel which after exhaustive 
tests proves its ability to properly grind these new creations of 
the metallurgist. 

(It’s a wheel that will penetrate—that is of just the proper 
grade and grit to quickly bring these tools to an edge. 

{{For finishing, we recommend hand stoning with Carborundum 
stones developed for this work. Stoning gives the tool a proper 
keen-cutting edge, free from grinding marks. 


Glad to consult with you in the matter of ] 
grinding these “ precious” metals of industry 


THE CARBORUNDUM company, NIAGARA FALLS, N. Y. 


CANADIAN CARBORUNDUM CO.,LTD., NIAGARA FALLS, ONT. 
SALES OFFICES AND WAREHOUSES IN New York : Chicago : Boston : Philadelphia : Cleveland 
Detroit : Cincinnati : Pittsburgh : Milwaukee : Grand Rapids 
The Carborundum Co., Ltd., Manchester, England 
Deutsche Carborundum Werke, Dusseldorf, Germany 


Carborundum is the Registered Trade Mark of 
The Carborundum Company for its products ) 


MACHINERY, August, 1929—159 


HG 
be 
1 3 
d é 
4 
1S 
_ 


Descriptive bulletin on request. 


Pattern Maker’s Lathe 


J. G. BLOUNT COMPANY, Everett, Mass. 


1 6" 
Multi - Speed 


For the modern pattern shop the new 
Blount 2 HP 8-speed Motor Headstock 
Lathe is indispensable. Increased pro- 
duction and marked economy in oper- 
ation are assured. The headstock is 
fully enclosed. Main spindle has 4 
speeds, 600—3600 rpm, while by gear 
reduction the rear spindle runs at 
half speed, permitting large diameter 
turning. Controller and all parts are 
easily accessible, making production 
easy and rapid. Simple and sturdy in 
construction, this lathe achieves 
marked economies in operation, main- 
tenance and production costs. 


Modernize your pattern shop with 
Blount Multi-speed Pattern Maker’s 
Lathes. 


Designed to | 
F Yo) e | 
Fit Your Work 


In a number of the country’s largest industrial 
machine shops, many grinding problems of the 
most perplexing nature have been successfully 


Grinders. 


Whatever the nature of your work—if it in- 
volves internal grinding with emphasis on 
Speed—Accuracy—Economy—then you will do 
well to let Micro engineers study your condi- 
tions and make recommendations. 


Micro Model “DG” with slotted table to receive 
work mounting fixtures. 


MICRO MACHINE COMPANY 


solved with the installation of MICRO Internal | 


Grinding Wheel Dressers 


The Desmond Diamo-Carbo Dresser 


The best all-around Tool Room Dresser. The 
steel tube is filled with an extremely hard 
abrasive which is very durable and economical. 


Desmond-Stephan Mfg. Co., Urbana, Ohio 


Canadian Desmond-Stephan Mfg. Co., Ltd., Hamilton, Ontario. 


Lapointe Broaching Equipment 


We specialize in fine broaches and broaching 
equipment—powerful, rugged tools that deliver 
highly efficient service with minimum power and 
labor consumption. Confer with our engineers 
on your broaching problems. Catalog on request. 


' The Lapointe Machine Tool Co. 
Hudson, Mass., U.S. A. 


MANUFACTURERS AND DESIGNERS OF 
Bettendorf Iowa, U~S~A 


Gi 
FOR ALL PURPOSES 
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ELECTRIC DRILLS 
\GRINDERS, BUFFERS 


Hisey electric tools win by com- 
parison. Write for catalog40M 


The Hisey-Wolt Machine Co. 
Cincinnati, Ohio 


Announcing! 
W T 
| 
| 
le us for 
full 
ps” 


Universal Turret Lathes 
and 
Screw Machines 


The Foster B-Type Universal Turret Lathe 
Built in Three Sizes 


Timken Bearing Spindles— Ball character of your work. Samples 
Bearing Intermediate Shafts— or blue prints of your work will 
Multiple Disc Clutches—mean for enable us to give you Foster fig- 
the user prolonged endurance, yres, Foster Machines and Foster 
greater accuracy, lower power Methods have effected great sav- 
costs. ings on the simplest work as well 
Productivity and production cost as the most complicated. It will 
: per piece depend largely on the pay to investigate. 


FOSTER MACHINE COMPANY 


“a ELKHART, INDIANA 
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Motor Driven Turret Lathes—New Models 
SIZES—13/16 to 2 in. Automatic Chuck Capacity 


13 in. to 18 in. Swing for Chucking Work 
Power Cross Feed or Cam Operated Cut Off Rest if required 


Sight feed oilers for spindle Dust ring prevents dust and chips from 
bearings and head gear. working between turret and slide. 


i bolt wi 
Head fully enclosed. 


Binder screws 


Vertical automatic chuck lever. tar son tole. 


Hollow turret stud. 


Revolving type 
q Pha independent stop. 


pper saddle caps designed 
to prevent chips and dirt 
working into slide bearings. 


Cut-off saddle guided 


entirely by front way Extended turret 


slide bearing. 


Hand longitudinal 
adjustment to cut-off 
with micrometer dial. 


Belt or silent chain drive. 


Send us Prints or 
Samples for estimates 


BARDONS & OLIVER, CLEVELAND, OHIO 


CONELESS 


TRADE MARK REG, 


Initial Driving Friction is cast iron, expanding 


part of large diameter and wide face with long t * 
hub, on which is mounted an adjusting spool with P W 
hardened tool steel key, making a self-contained YO S as U e 
unit and relieving shaft of all strain and sliding 


friction members. Overcomes any tendency of h R g 
friction to tilt, thereby maintaining friction mem- as t e an e 


bers in full width contact. Friction is easily ad- 


justed from one point readily accessible. Adjust- No turning equipment jn its class 
ing screw should be set up one quarter turn at a excels the Coneless 27”—and none 
time and then tried before adjusting again. returns more liberal profits on every 


job in its cycle of talents. 


Lathe with the 


Longer Life” Greater care in construction, added 


quality of the building materials and 
a peerless array of construction and 
operating features are three reasons 
why the Coneless 27” continues to set 
the pace on tool-room and production 
turning. 


Write to us for complete details. 


THE BOYE & EMMES MACHINE TOOL CO. 


CINCINNATI, OHIO, U.S. A. 
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MODEL 
SOUTH BEND 
LATHES 


16’ x @’ 
Quick Change Gear 
Motor Driven Lathe 


- | Reversing motor, reversing switch and lathe equipment included in price of lathe 
re built ‘ 
| For Manufacturing, Production | 
in 96 sizes and types from 9” swing to 18 
: swing inclusive, with 3’ to 12’ bed lengths and the Tool Room 
in various patterns listed below: | 
Countershaft Driven Lathes q 
A Few Recent Purchasers | 
Quick Change Gear Lathes Sinclair Refining Co, 
Standard Change Gear Lathes Olds Motor Works 
Tool Room Lathes Nicholson File Co. | 
Gap Bed Lathes American Nickel Corporation | 
Lathes Carborundum Company 
Radio Corporation of America 
ai American Telephone and Telegraph Co. 
Write for new Catalog No. 90-A, illustrating, = att Co. 
describing and pricing the complete line Rolls-Royee of 
of New Model South Bend Lathes. A copy Premier Adding Machine Co. | ee 
will be mailed free on request. Sparks-Withington Co. ‘aa 
The South Bend Lathe Works is represented by I 
prominent machinery dealers and importers in 
= the leading cities of the world. Most represen- | 
é tatives carry South Bend Lathes in stock where 
; they may be seen and examined. 
South Bend Lathe Works | 
| 765 East Madison Street “Tate Buildere Lathes | 
South Bend, Indiana, U. S. A. oo ond 78 other countries 
: Plant of the South Bend Lathe Works y 
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SEBASTIAN 
LATHES 


11" Swing Semi-Automatic 
Production Lathe 


The Diameter and Length Gauges featured on this 

machine are indispensable on duplicate work. One 

piece only has to be made; the bar and wheels are 

then notched to conform with the finished sizes of 

your piece, and the “setting-up” is completed. After 

the job is run off the gauges are removed until the 
same job comes up again. 


A Small, Speedy Lathe 
For Machining Small 
Multiple Diameter Pieces 


No other lathe is like the Sebastian; few 
offer the combination of advantages. The 


range and speed usually found only in high 
priced equipment. 


This lathe is aligned to an accuracy of 
.0005”—plenty of weight, steel gears, and 
oversize bearings keep them that way and 
insure precision work. Its capacity is re- 
markable: spindle has a 1-15/16” hole and 
collets up to a size equal to the average 
14” lathe can be accommodated. Write for 
complete description. 


THE SEBASTIAN LATHE 
COMPANY 


106 Culvert Street Cincinnati, Ohio 
NEW YORK ADDRESS: Room 372, 50 Church St. 


The Ultimate in 
Automatics 


Rapid set-up and easy tooling feature the Cin- 
cinnati 5-Spindle Automatic Screw Machine, and 
every facility for the proper tooling of every kind 
of screw machine work within liberal limits is pro- 
vided for. Prominent among a wide range of fea- 
tures are these: 


No designing of special cams. 


Four cross slides for circular tools, making it pos- 
sible to work nine tools at once. 


Each cross slide universally adjusted with inde- 
pendent slides. 


Each of nine tools has own cam. 
Write us for all details. 


Cincinnati Automatic Machine Co. 
CINCINNATI, OHIO 


11” Gold Seal couples small size with a . 


Porter-Cable Hi-Speed 
[> p Production Lathe 


Salina and Wolf S 


treets 
Syracuse, N. Y., U.S.A. 


Steinle Turret Machine Co. 
THE FULL SWING SIDE CARRIAGE 
TURRET LATHE 


STEINLE TURRET MACHINE CO. 
MADISON WISCONSIN U.S.A. 


FLATHER LATHES 


HIGHEST GRADE FOR TOOL-ROOM 
AND MANUFACTURING PURPOSES 


The Flather Company, Nashua, N. H. 
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TRANSMISSION SHAFTS 


OF 


CINCINNATI 
ACME 


17" & 4%" Universals 
Mounted on 
Roller Bearings 


THE ACME MACHINE 
TOOL CO. 


CINCINNATI OHIO, U.S. A. 


“if It’s Rivett, It's Right” Versatile, Accurate, Powerful, Economical 


. HE NEW RIVETT Series 507 Bench 
ttvellt- Lathe offers to the average bench lathe 

user whether for home mechanical uses, 

BENCH LATHE light manufacturing, or scientific or 


N Seri development work, the greatest value at 
Nod eee a moderate price. The lathe and every 


item of its equipment represents the 

manufacturing efficiency made possible 

by complete modern tooling up. At a 

cost substantially less than any other 
high grade bench lathe it is a Rivett 
product worthy of the name. 


Send for Bulletin and Hand Book No. 507-A 
and Price List No. 507-M 


RIVETT LATHE AND GRINDER CORP. 


BRIGHTON DISTRICT, BOSTON, MASS. 
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Always Accurate — Always Productive 


Carroll & Jamieson 15” and 16” Lathes 
combine rocklike steadiness and depend. 
ability with flashing brilliancy on every 
kind of work. Neither quality is sacrificed 
to the other, and the result is a nicety of 
balance that produces work and profits in 
a volume to satisfy the most captious critic. 
Features include geared headstock, 12 spin- 
dle speeds, from 11% to 393 R.P.M., special 
steel spindle, bronze bearings throughout, 
full lubrication and .0005” accuracy. Cir- 
culars on request. 


THE CARROLL & JAMIESON 


MACHINE TOOL CO. 


THE HIGH SPEED _ CONE 4-SPINDLE 
RIVETING HAMMER AUTOMATICS 


are economical and accurate producers of 
(Patented) screw machine parts up to 434” diameter 
7” milling length. 

They cut costs, increase production, boost 
profits. Write for particulars. 


CONE AUTOMATIC MACHINE CO., Inc., Windsor, Vermont 


REPRESENTATIVES: 
Detroit: J. C. Austerberry, 684 E. New York State: Syracuse Supply 
Congress St. Co., Syracuse, N. Y., Rochester, 


Chicago: John H. Glover, 2127 N. ie 
Sayre Ave. Philadelphia, Pa-: Lloyd & Arms, 

Ohio: S. B. Martin, 1077 Erie Cliff Inc., 133 South 36th St. 
Drive, Lakewood, O. New England: Potter & Johnston 

Indiana: G. A. Richey, Chamber of Machine Co., Pawtucket, R. I. 
Commerce Bldg., Indianapolis. California: C. F. Bulotti Machinery 

Pennsylvania: Arch Machinery Co., 0.5 1 Folsom St., San 
1005 Park Bldg., Pittsburgh, Pa. Francisco, Calif. 


Almost a Complete Machine Shop 


An Elgin Precision Bench Lathe with attach- 
ments is capable of turning, boring, drilling. 


Nine sizes for cold riveting, 1/64 to 1/2 in. in diameter 


Send riveting samples for demonstration 


Write for Catalog “C” milling, sawing, rages: pee grinding, 

etc. Excels larger tools on production, is 

THE HIGH SP EED HAMMER CO., Inc: unexcelled for precision. Details on request. 
305-321 Norton St., ROCHESTER, N. Y., U.S. A. ELGIN TOOL WORKS, Inc.  ELGIN, ILLINOIS 


Bench Lathes 
Precision Lathes 


Write for Catalogue Millers, Attachments 
HARDINGE BROTHERS, Inc., 4149 Ravenswood Avenue, Chicago 
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50,000 Lbs. of Turning Efficiency 


The Wickes 48” Geared Head Engine Lathe is an entirely new machine, built 
to an entirely new design, incorporating a wide number of important features 
among which the following are outstanding: 


1. Fully equipped with ball bearings and 4. Has unusually wide range of speeds, both 


roller bearings throughout (excepting by direct face plate drive and by direct 
main spindle). spindle drive. 

2. Force feed lubrication in headstock. 5. All steel gears throughout. 

3. Extra heavy duty. Actual weight of ma- Also models from 36° to 60° inclusive. 
chine, 50,000 pounds. All details on request. 


WICKES BROTHERS, Saginaw, Mich. 


Builders of Heavy Daty Engine Lathes, Special Production Lathes and Crankshaft Turning Equipment, 
Heavy Duty Plate and Structural Tools, Blue Print Machines 


Ames Bench Lathes 


For Turning— Drilling—Grind- 
ing—Milling—Threading—Filing 
—Polishing—in the tool room 


or in production. 


Capacity: Bed—36 inches long 
with Back T. Slot. Headstock 
Capacity—either 5g inch or 1 
inch. Swing over Bed —8% 
inches. Distance between Centers 
21 inches. 


Bench Millers 


For the finest and most exacting pre- 
cision milling in the tool room and 
in production. Liberal capacity for 
work of medium size—Sensitive and 
speedy in operation. 


B. C. Ames Co., Waltham, Mass. 


902 Stephenson Bldg. Detroit, Mich. 
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BCAMES co 


within range. 


516 Sandusky St. 


No. 4, $220 


BURKE 


Light Milling That Pays 


It’s poor economy to use heavy milling equipment 
on small work. Power cost is too high, and the 
production can never reach the speed necessary to 
effect profits. The Burke No. 3 and No. 4 Millers 
are ideal for work of this kind—low-priced, fast 
and accurate. They return their cost promptly in 
savings alone, and keep the big machines on work 
Ask us for the full details. 


THE BURKE MACHINE TOOL CO. 
Conneaut, Ohio, U.S. A. 


No. 3, $155 


\WALTHA 


TRADE MARK 
REGISTERED US. PAT. OFF. 


DO YOU THREAD 
SMALL PARTS? 


Put your small part 
threading on an eco- 
nomical production 
basis with a New 
Improved Waltham 
Thread Miller. Turn 
out parts 2” or less in 
diameter accurately 
and at top speed. 

The New altham will 
cut a maximum thread of 
83%”—10” if spring chuck 
is used; cutter head 
range has been increased 
from 25° to 35° and head 
may be swivelled hori- 
zontally. A new system 
of distribution and dispo- 
sition of coolant permits 
higher speed and greater 
output, while substantial 
time and labor savings 
are effected by the ma- 
chine’s semi-automatic 
feature, permitting wn- 
skilled operators to attain 
maximum machine effi 
ciency. 


Write for details. 


WALTHAM MACHINE WORKS 


NEWTON STREET WALTHAM, MASS. 


Makers of Small Thread Millers, Gear Cutters, and other 
Small Automatic Machines 
Foreign Representatives: Buck & Hickman, Ltd., London. Fenwick Freres & Co., 
Paris. Andrews & George Co., Tokyo, Japan. Andrews & George Co., Seoul, 
Korea. Andrews & George Co., Dairen, Manchuria. 


For External or Internal 


Threading on Small Parts 


Hopper Feed 
Screw Machines 


for any 
Metal 

Cutting 

Operation 
or any Blanks 

fed from 
Hopper or 
Magazine 


H. P. TOWNSEND MANUFACTURING COMPANY 
5 Chestnut Street HARTFORD, CONN. 


HAND MILLERS 


For all classes of light milling 


U. S. SENSITIVE DRILLERS 
For all classes of light drilling 
SEND FOR CIRCULARS AND PRICES 


United States Machine Tool Co. “sio'"* 


Knight Millers 


Versatile 


Accurate 


W. B. Knight Machinery Co. routs. Mo. 


A Remarkable Saving— 


The Teer-Wickwire Automatic Burr Cutter removes the cut-off burr on 
cap screws at a labor cost of less than 2 cents per thousand! A remark- 
able saving on a necessary operation—the average cost of snagging on 
this work is 20 to 35 cents per thousand. 


And—this Teer-Wickwire production machine makes equally 
interesting cost reductions on other work that will interest 
every manufacturer of screw machine products. 


Send for details 


TEER, WICKWIRE & COMPANY, Jackson, Michigan, U. S. A. 
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Van Norman users— 
The Marchant 
Calculating Machine Co. 


HIS is what the Marchant Calculating 

Machine Company told our photographer: 
“The universal features of the Van Norman 
DUPLEX Miller and the flexibility of the sub- 
head save much time and money, especially on 
jig and fixture work.” 


Note how the operator is using the sub-head to 
mill a compound angle. This is a good illustra- 
tion of how the DUPLEX enables the operator 
to reach into all of the out-of-way places in box 
Jigs and fixtures. The slotting attachment is 
invaluable in shaping dies, while the high 
speed milling attachment with its own motor 


Norman 
“DUPLEX” 


They couldn’t have stated the case 
in fewer words— 


drive can’t be beat for die sinking and similar 
operations. 


The human arm is capable of movement in 
every direction—so is the Van Norman 
DUPLEX. This flexibility is a definite asset 
possessed by no other similar equipment. And 
it is just this feature that makes it so valuable 
in the toolroom and pattern shop. It permits 
one man to perform practically any milling 
operation at one setting of the work without 
recourse to other types of millers. 


Ask us to go over the DUPLEX with you. 


VAN NORMAN MACHINE TOOL COMPANY 
150-190 Wilbraham Ave., Springfield, Mass., U.S.A. 


Millers 
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COLUMBIA SUPERIOR SHAPERS 


Columbia Superior Shapers. Sizes—16, 20, 24, 28, 
More Than a Score 32 and 36 inch; single pulley or motor drive. 


Circular for details. 


of Profitable Features 


These important, economical 
features, among many 
others, are found in Columbia 
Superior Shapers: Flood lu- 
brication; Hardened alloy 
steel drive gears; Helical bull 
gear and pinion; “V” ways 
to ram; selective speed box, 
one lever control; Quick- 
change Feed; Full size table 
—full length of stroke; Gib- 
bed sliding bearings. 


Each feature is designed to 
provide greatest convenience 
and economy of operation, 
and a range in keeping with | 
the strength and durability 
of the machine. Full details 


on request. 4 


THE COLUMBIA MACHINE TOOL CO. 


Hamilton, Ohio, U. S. A. 


Plain and Spiral Beneh Millers 


MOTOR DRIVEN 


Lighter, faster and more accurate than 
heavier millers, they are built for the 
most exacting tool and experimental work. 
The compact Motor Drive Unit drives 
them without overhead shafts, belts or 


vibration. 
Specifications 
Ask for Travel: longitudinal 10”; transverse 
Bulletins 314”; vertical with vise 43/4”. 
M@F Table: 18” 


Spindle: hardened and ground with 
Stark two-angle hardened and 
ground bearings. 

Speeds: 6 135-1050 R.P.M. forward 
and reverse. 


Weight: complete, 340 lbs. 


STARK TOOL COMPANY 


ESTABLISHED 1862 
WALTHAM, MASS. 


Lath 
Stark Plain Bench Miller with Motor Drive Unit Originators of the American Bench Lathe 
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“GIANT” Keyseaters—8 sizes— 
for all kinds of work. Send for 
details. 


Cutting Four-in-One Speeds Production 


The GIANT Keyseater is a busy part of the production equipment 
in the well known pump plant where this photograph was taken. 


Cast iron and steel gears and couplings are used in quantity in pump 


construction—this GIANT keyseats them all, easily, economically, 
efficiently. 


The parts shown on the machine are sump pump couplings — key- 
seated four at a time (keyways 14” by 1%” by 1°4” long) in 2 minutes. 
The other part is a steel coupling in which two keyways—” by 14” 
by 4 in. long—are cut in 10 minutes. 


MITTS & MERRILL, 843 Water St., Saginaw, Mich. 


California: Herberts-Moore Mchy. Co., San Francisco. 


FOREIGN AGENTS: Burton Griffiths & Co., London, England. Aux Forges de Vulcain, Lyons and 
Paris, France. V. Lowener, Oslo, Norway and Stockholm, Sweden. 


“GIANT” Keyseating 
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Cam Production 


The Rowbottom Cam Milling Machine — 
with capacity for Box Cams to 32” diam- 
eter, Face Cams to 28” diameter, Barrel 
Cams to 24” diameter with 11” throw, 
ready, with the aid of special attachments, 
to take care of work to practically any size 
—insures efficient, accurate, economical 
cam production. 


A Rowbottom installation automatically re- 
moves one of the chief difficulties in the 
profitable manufacture of automatics by 
cutting costs on correctly cut cams. 


Send for details of this machine and the 
Rowbottom Cam Cutting Contract Service 
—send blue prints of your cam needs for 
estimate. 


THE ROWBOTTOM MACHINE CO, 


Factory: Waterville, Conn. 
WATERBURY, CONN., U.S. A. 


inating time wasted between operations. 


Capacity for cutting 
keyseats to 1” wide 
in hubs to 12” high; 
quality H.S. and Car- 
bon Steel Cutters in 
sizes from 1/16” to 
1” in sixteenths and 
some thirty - seconds, 
efficiently cover the 
range of most key- 
seating operations. 


Details of 
Davis 
_Keyseaters 


| 
| Send for 
| 


| 255 Mill Street, Rochester, N. Y. 


In Two Minutes— 


Machine and work are set up—ready to go. 
This speed-convenience feature helps reduce 
production time on Davis Keyseaters by elim- | 


DAVIS KEYSEATER CO. 


Cleveland Open Side Planers 


For many years CLEVELAND OPEN SIDE PLANERS have 
been distinguished for consistent performance, giving quality 
and quantity production at minimum cost. 


The Open Side Planer with the Column 
Base Cast Integral with its Closed Top Bed 


Over 1100 installations 


26” 
to 


72” 


Send for descriptive ci r 


Dial Feed; Power Rapid 
Traverse; Single Turn Rail 
Clamp; Automatic Trip to 
Rail Raising Mechanism; 
Forced Feed Lubrication to 
Vees; Improved Head Clamp; 
Box Table. 


THE CLEVELAND PLANER COMPANY 
3148 Superior Ave. Established 1900 CLEVELAND, On10 


Universal (Horizontal) Boring Machines 


Watch for Our Advertisement 
in the October Number of Machinery 
‘*‘Where Accuracy Counts, We Win’’ 


UNIVERSAL BORING MACHINE COMPANY 


HUDSON, MASSACHUSETTS, U. S. A. 


Shapers Exclusively 


12”, 14”, 16”, 20”, 25”—Gear Box single pulley or motor 

drive, also, 16”, 20”, 25”, B.G. cone drive with belt shifter. 

32” B.G. all geared single pulley or motor drive, all crank 
type “V” ram. 


THE SMITH & MILLS COMPANY 


CINCINNATI OHIO, U 
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“Morton Traveling Head Planers Simplify Your 


Difficult Problems 


The Hubbard Steel Foundry Co., East 
Chicago, Ind., place their difficult machin- 
ing problems before their 72” stroke 
Morton and then forget the job. They are 
equipped to handle all hard jobs as long 
as they have a Morton to do the work. 


This Traveling Head Planer uses only 15 
H.P. and very little floor space. Compare 
these items to a group of large single pur- 
pose tools which are necessary to do the 
same operations. Bulletin 8D will show 
some interesting operations solved easily 
the Morton way. 


Robinson Automatie Air Couplings 


Eliminate your air worries and losses 
with this coupling. Special leather gaskets 
are used which will outwear many months 
the common rubber gaskets used in other 
. couplings. A sample coupling for inspec- 
tion and trial is yours upon request. 
ar Bulletin 13D. 


MORTON MANUFACTURING COMPANY. Muskegon Heights, Michigan 


The New Liberty Die Block Planer 


Saves Two - thirds 
on Planing Time 


According to users, planing time for die blocks 
and steels of high scleroscop’®“test is reduced 
65% to 70% by the New Liberty Planer. 
Despite this remarkable saving no compromise 
is made with quality—the Liberty turns out 
only precision work, regard- 
less of its fast pace. 


Every operation in its manu- 
facture is subject to careful 
inspection. Skilled workmen, 
using highest quality mate- 
rials, make of this new ma- 
chine an item of equipment 
without a peer in its partic- 
ular field, 


The Liberty 


Machine Tool Co. 
Hamilton, Ohio 


Features include: dual control; forced feed 
lubrication; power rapid traverse; push 
button control; provision for reversing 
motor drive. Get the complete list. 
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Do scraping the production way! 

The 
ANDERSON 
POWER 
SCRAPER 


mounted on an elevating truck, 
is wheeled to the work; the op- 
erator locks it rigid, switches 
on the current and is all set to 
do better, smoother and more 
accurate scraping than with a 
hand tool and to do it in a frac- 
tion of the time. 


Better control with less effort 
enables him to regulate pres- 
sure and get exactly the result 
desired on every class of work. 


= Send for details of 
An Anderson installation at the Carlton Machine Tool Co. Anderson Power Scrapers 


ANDERSON BROS. MANUFACTURING CO. 


1910 Kishwaukee Street, Rockford, IIl. 


Drilling and 
Tapping Equip- 


ment for 
DRILLINGand TAPPING 
MACHINES 


| FIAT TURRET IATHES 
RE 


Multiple drilli d tapping heads have 
Double End Shaft- 13 years. 

Th li d in although 
TURNING ] IATHES ae, accuracy remain aitho 


Good engineering always goes with Buhr 


Special Metal Working 


: Don’t let anyone say it can’t be done. 
MACHINES Write us about your adjustable or fixed 


center problem—We have the solution. Any 
drilling problem will receive consideration. 


The Buhr Machine Tool Co. 


839 Greene Street ANN ARBOR, MICH. 
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(RAN T Rotary 


Vibratory Riveter 


Installed by the Lambert Meter 
Co., Brooklyn, “to increase pro- 
duction and obtain better finish 
on gas meter parts’ — Grant 
Riveting has become an integral 
part of their production schedule. 


Accuracy is requisite in gas 


meter construction. Without it 
there would be registry faults— 
and trouble. Parts like this flag 
arm, for controlling gas flow 
through the meter, are impor- 
tant. The three pieces are assem- 
bled in an accurate rolling fit 
(not too loose or too tight) at the 
rate of 300 per hour. Typical 
Grant Riveting production on a 
typically exacting piece of work. 


The Grant Mfg. & Machine Co. 


N. W. Station, BRIDGEPORT, CONN. 


(RAN T Noiseless 


Rivet Spinner 


Ability to stand up to the job is the 
chief requirement of Grant Rivets 
used to assemble motor cycle parts. 


Sturdy rivets — well set, smooth, 
well finished—are imvortant factors 
in securing the enduring “rattle 
proof” construction that has helped 
make the reputation of the machines 
manufactured in the plant where 
this Grant Noiseless Rivet Spinner 
installation was photographed. 


What do you rivet? Is your specific 
requirement accuracy, strength, fin- 
ish or costs? Whatever your prob- 
lem, the correct Grant Riveter, des- 
ignated by Grant Engineers, will 
probably solve it for you. 
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HIS new Handbook-Encyclopedia gives 
the outstanding facts about 4150 sub. 
jects, including such useful matter as the 
composition and strength of all kinds of 
standard and special metals used in machine 
construction; all of the important mechan- 
ical laws, rules and principles; brief, simple 
descriptions of various classes of manufac- 
turing equipment and processes; applica- 
tions of a wide range of metal-working ma- 
chines, special tools and instruments; defi- 
nitions of technical words, shop and trade 
terms; and MOST IMPORTANT OF ALL 
—established results and data of great prac- 
tical value to all designers and builders of 
mechanical and electrical apparatus. 


The Handbook-Encyclopedia is flexibly 
bound in dark blue Atholeather. Page is 
444” x 7” — clear readable type. Thumb 
indexed for quick reference, and all subjects 
arranged alphabetically under headings 
naturally looked for. 


Engineering 


COUPON 


THE INDUSTRIAL PRESS 
140-148 Lafayette St., New York 


Send me a copy of the HANDBOOK-ENCYCLO- 
PEDIA OF ENGINEERING—Price $6.00. I en- 
close $2.00— initial payment—the remainder 
payable at the rate of $2.00 a month for two 
months. Or I enclose $6.00 payment in full. 


I have the right to return the book in five days 
and money will be refunded. 


Foreign orders should be accompanied by 
remittance in full. 


M-8-29 
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A Book for every man who can use the es- 
sential facts about thousands of standard 
and special subjects allied to engineering, 
mechanics, mechanical equipment and ma- 
terials, shop and factory operation. 


Price 


See Coupon for Terms and 
Examination Privileges 
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Avey No, 3 Tapping and 
Drilling Head. Built 
into the sliding head of 
the No. 3 Avey Drilling 
Machine. For heavy 
drilling and tapping:— 
Steel 1”, Cast Iron 14%4” 
holes. Drilling speeds 
are obtained with all 
gears disengaged. 


The Avey Back Geared 
Tapping Attachment. 
Capacity in Steel up to 
%”, in Cast Iron 1” 
holes. Constructed with 
ball bearings, pos sitive 
clutch, and reverse 1-2/3 
times _ tapping speed. 
Adapted to be used with 
Avey Drilling Machines 
Nos. 1, 2 and 3. Chuck 
“furnished with each 
Attachment. 


Avey No. 2 Tapping Unit perma- 
nently built into the No. 2 Avey 
Drilling Machine. Capacity—Steel 
%” holes. Cast Iron—1”. Ample 
speed for small drills—special clutch 
minimizes tap breakage. 


Avey Friction Tapping 
Attachments for light 
tapping up_to %” in 
east iron. Cup and cone 
friction clutch reduces 
tap breakage. Ball bear- 
ing throughout, positive, 
and requires no change 
in sleeve or spindle for 
use with Avey Drilling 
Machines Nos. % to 2. 
Chuck furnished with 
each Attachment. 


Large Holes — Small Holes 
in Steel, Cast Iron 


and Softer Metals 


Avey Tapping Attachments pro- 
vide correct tapping equipment to 
obtain maximum production effi- 
ciency on every class of tapping. 


There are two styles of Avey Built- 
in Tapping Attachments for every 
Avey Drilling Machine; there are 
five sizes in the Plain Tapping 
model, three sizes in the Back 
Geared model. Each has speed, 
power and accuracy to insure clean, 
fast tapping, smooth operation and 
freedom from tap breakage, essen- 
tial to continuous production of 
perfect tapped holes. 


An Avey Tapping Attachment on 
an Avey Drilling Machine insures 
efficient tapping and low produc- 
tion costs. 


Send for a catalog of Avey Tap- 
ping Attachments. 


AVEY PRODUCTS 


AVEY DRILLING MACHINES—5 sizes 
AVEY-MATIC DRILLING MACHINES—3 sizes 
AVEY BUILT-IN TAPPING UNITS—2 styles 
AVEY TAPPING ATTACHMENTS—plain—5 


sizes 
AVEY TAPPING ATTACHMENTS— 

back geared—=3 sizes 
INDIVIDUAL MOTOR UNITS— styles 
AVEY MILBAND CUTTING-OFF MACHINES 
AVEY PULLEY LATHES 
BERJO VISES 


The Avey Drilling Machine Co., Inc. 


CINCINNATI, OHIO 
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Mechanics Drills 


(ROCKFORD MACHINE TOOL LINE) 


A Well-Known Line of 
Modern Production Machines 


Now built at the Barker Machine & Tool Works, 
by machine tool specialists in a modern plant. - 


Mechanics Upright Drills are made in 14”, 20”, 
23”, 24”, 28”, 32” and 36” sizes — each 
machine from the smallest to the largest de- 
signed and built to operate with maximum effi- 
ciency on work within its range. All are noted 
for power, simplicity, durability and accuracy 
and all Mechanics Upright Drills may be had in 
gangs or singly. 


Send for details of the Mechanics Line 


BARKER MACHINE & TOOL WORKS 


Green Bay, Wisconsin 


The FREW No. O 
Duplex Horizontal Drill 


Drill, Counterbore, Hollow Mill, etc., from both ends at once, on 
work held in a fixture mounted on the bed; insure accuracy, save 
time and secure uniformity on a run of work. 


The Frew No. 0 Duplex Horizontal Drill is strongly built, accurate 


and carefully aligned—it is a profitable piece of production equip- 
ment. 


Heads operated by hand screw feed, lever feed to each head, single 
lever to both heads or power feed if desired. 


Send for details of 
Frew No. 0 Duplex 
Horizontal Drill— 
note its production 
advantages. 


An Efficient 
Hand Miller 


Well built, sturdy, accurate— 
an efficient machine that saves 
money on a wide range of 
work, profitably supplanting 
the big milling machines on 
many jobs. Send for details. 


The Frew Machine Company 


132 W. Venango St., Philadelphia, Pa- 
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ERRINGTON MULTIPLE TAPPING HEADS 


Increased Production from 80 to 600 per 
hour, Aluminum Carburetor Bodies 
having six No. 10-32 holes each 


Errington Progressive-Production Outfits assure 
an Interchangeability of Product and a Definite 
Quantity of Output per hour. 


The Light-Weight, Compact and Durable Erring- 
ton Design has been evolved through almost 
forty years “Life Study” of this class of Metal 
Working Tools, for the largest Specialty Manu- 
facturers both in this country and Europe. 


Replying to our Service Dept., one client says :— 
“We have 30 to 40 of your Multiple Heads, some 
used every day for four years past, yet we cannot 
find any present need for repairs in any of them. 
What is the analysis of the bearing-metal you use?” 


ERRINGTON 


MECHANICAL LABORATORY 
Main Office and Works: Staten Island, N. Y. 


200 Broadway 549 W. Washington Boulevard 830 Old South Bldg. 
New York Chicago Boston, Mass. 


Simmons Tapping Is Fast— 
and Consistently Accurate 


“Amazing,” say new users of the Simmons Auto- 
matic Tapper No. 4—and it’s just that. Wide 
range of operations, speed enough for the most 
demanding production schedule, and consistent 
precision, no matter how fast the output. 


Geared head, and a tap that is fed automatically 
by the patented lead nut attached to upper end of 
the spindle; extra size SKF bearings throughout; 
automatic reverse that can be set to limit the stroke 
to the proper length; three speeds through sliding 
gears; high grade alloy steel spindle—these are 
only a few of an unparalleled number of features 
that produce big earnings on small or large lot 
work up to *4” in steel. 


Get in touch with us for complete details of our 
Tapping and Drilling Machines. 


W. H. SIMMONS & CO. 


2208-10-12 Lawrence Street 
CINCINNATI, OHIO 


ar 
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In ‘“Mor-Speed”’ 


) Sales Offices in: Birmingham, 
New 


“MOR-SPEED’— Greater Accuracy 


ment and workmanship that can be had—reasons why these 
machines are so fast, economical and lasting. Timken Roller 
Bearings indicate the quality standard. 


“Mor-Speeds” are built in 3’ and 4’ sizes, with a capacity for 
holes up to 114” diameter. You'll be interested in the unique 
operating conveniences. Write for details. 


THE MORRIS MACHINE TOOL COMPANY 


Agency Sales Department— Hartford, Connecticut 
Chicago 


Radials you will find the best features, equip- 


CINCINNATI, OHIO 


Sold by Pratt and Whitney Company 


, San Fr isco, Cinci iti, Cleveland, Detroit, Los Angel 
ork, Philadelphia, Pittsburgh, Rochester, St. Louis. 


U.S. Multiple Drill Head 


With this simple 
attachment on 
your one-hole-at- 
a-time drilling 
machine you can 
drill two, six or a 
dozen holes in the 
time it takes to 
drill one, and at 
a fraction of the 
cost of a multi- 
ple spindle drill 
press. 


Send blueprints or 
sketches for our esti- 


mate of the savings 
possible on your 
work, 


United States Drill Head Co. 


1948 W. Sixth Street, CINCINNATI, OHIO 
Michigan Agents—National Sales Engrg. Corp., Detroit 


What about Drills— 


We are drill spe- 
cialists and know 
how to design, how 
to build drills to 
give maximum 
service satisfaction 
at minimum cost. 


Sibley Drills com- 
prise a complete 
line of stationary, 
sliding and travel- 
ing head Sensitive 
and Hi-Speéd Drill- 
ing Machines from 
16 to 30 inch swing, 
inclusive. The cut 
shows the Sibley 
Heavy Duty Slid- 
ing Head Drill made 
in 24, 26, 28 in. 
sizes. Send for 
details. 


SIBLEY 
MACHINE 4 
COMPANY 


8 Tutt Street. 
SOUTH BEND 
IND., U. S.A. 


No. 1-A ALTO sce: Tapping Machine 
Principal Features Include: High speed, with double speed reverse; 
compact, complete, ready to attach to light socket—no belts or counter- 
shafts required. Simple positive construction allows low price. Capacity 
5/16” in brass, No. 8-32 in steel. We also make larger and smaller 
high speed tappers. Write for ° 

descriptive circulars and at- 
tractive prices. 


Saves 
Time — 

Saves 

Taps— 


Saves 
Expense 


1647-5' Wolfram Street 
CHICAGO, ILL. 


The Alto Manufacturing Co., 


fer Auxiliary Head 


Makes your single spindle drilling 
machine yield multi-spindle profits. 


ranches FIOEFER MFG. CO. 
Cities FREEPORT, ILL. 


RADIAL DRILLS 


The Dreses Machine Tool Co. 
Cincinnati, Ohio 4 
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Baker No. 25 H-H 


A hydraulic feed horizontal machine made with single or multiple heads, and center section 


to suit customer’s requirements. 


Separate “Oil Gear’”’ pump for each end. 


Hydraulic Equipment 


Baker No. 10 H 


Fitted with flanged head for 
attaching multiple head, and 
indexing table. 


ODERN _ production 
methods demand equip- 
ment of the highest type 

to prevent disruption of sched- 
ules. Costs also are a major 
factor — they must be kept at a 
low level. 


The Baker Line is most complete. 
It comprises Keyseaters and 
Heavy-Duty Geared Feed Drill- 
ing and Boring Machines. 


It also includes hydraulic equip- 
ment for heavy-duty service. 


The hydraulic units are built in 
a wide range of types and sizes 
—single or multiple spindle, ver- 
tical or horizontal. 


Send for detailed lists. 


Baker No. 25 H 


Fitted with 2 spindle head and 
indexing table. 


BAKER BROTHERS, Inc., Toledo, Ohio, U.S. A. 


Builders of Boring, Drilling, Tapping, Keyseaters and Slotting Equipment 
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Designed for Still Greater 
Production Efficiency 


The Defiance Horizontal Boring, Milling, Drilling and Tapping Machine No. 6— 
fundamentally correct design recently improved to keep a step ahead in an impor- 

Among other features are independent rapid traverse to head and 
platen in all directions, with motions at the rate of 84” per minute; completely en- 
closed head and feed and speed boxes with forced feed lubrication; ball thrust 
bearings for the spindles and roller bearings for speed and feed boxes. 
weight and power and convenient controls—a wide range of speeds and feeds insure 


tant field. 


efficient production. 


Send for details of the 
improvements in this 
Defiance Horizontal 
Boring, Milling, 

Drilling and 

Tapping Machine. 


Ample 


The Defiance Line 


Horizontal Boring Mills 
Cylinder Boring Machines 


Heavy Service Drilling 
Machines 


Rail Drills 
Multiple Drilling Machines 


Multiple Tapping Machines 


Valve Grinding Machines 


The Defiance 
Machine Works 


Defiance, Ohio 


Since 1850 


New York London 


/ 


SELECTIVE SPEEDS 
to 10,000 R. P. M. 


Sigourney design, in this No. 0 Ball Bearing Sensitive 
Bench Drill, provides the correct speed for drilling holes 
to 3/16” diameter —an important factor in securing 
efficient drilling production. 


The Sigourney Line of mod- 
ern drilling machines provides 
production drilling machines 
to meet modern manufactur- 
ing and special needs. 


Send 
for 
Details. 


THE SIGOURNEY TOOL CO. 
11 Sigourney St., Hartford, Conn., U.S.A. 


Underwood Portable Tools 
A Tool for Every Purpose 


Portable 
Boring Bars 
Crank Pin Turn- 
ing Machines 
Pipe Benders 
Rotary Planers 
Milling 
Machines 
Flue Cleaners 


Special 
Machines 


H.B. UNDERWOOD CORP., Philadelphia, Pa. 


Established 1870 


GREAT PRODUCTION? 


Send us Blueprints or Samples of your 


Drilling, Boring, Reaming, Counterboring, Lapping, 
Tapping or Facing Problems 


HOLE HOG 


MOLINE TOOL CO., Moline, Ill 


Do You 
Require 


MACHINE 
TOOLS 


JONE 


PATENTED 
Horizontal Boring Mills Slotters 
Vertical Boring Mills Vertical Shapers 


JONES MACHINE TOOL WORKS, Inc. 


53rd and Lansdowne Avenue, Philadelphia, Pa. 
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“What make is it?”’ 


How often we hear that question! We hear it applied to automo- 
biles, washing machines, fishing tackle, machine tools—almost 
every item we buy and use. What make is it? What difference 
does it make? Just this. Few men, even experts, are competent 
to judge a finished product, to know the grade of material, the 
care, the workmanship that has been employed or omitted. The 
maker’s name is the only sound basis of casual judgment. 


What greater assurance of the 
finest in drilling equipment than 
the name Fosdick — backed by 
more than 80 years of specializa- 
tion in drilling machines. In- 
vestigate this line: 


RADIALS—Wide range of speeds and feeds — hard- 
ened alloy steel gears. 3—S8 ft. models. Constant 
speed motor on arm or base. Also Belt Drive. 3—8 ft. 
models: capacity 3/16” to 4” drills. 

HIGH SPEED SENSITIVES—3, 3%, 4 ft. for drill- 
ing and tapping, capacity to 1”. 

UPRIGHTS—21” to 30”. Capacity 3/16” to 3”. 
BALL BEARING SENSITIVES—13” to 24”, 1 to 6 
spindles, capacity to 1%”. 


Aan US PaT OFF 


THE FOSDICK MACHINE TOOL CO., Cincinnati, Ohio, U. S. A. 


AGENTS: George Taylor, Boston, Mass. Colcord-Wright Machinery & Supply Co., St. Louis, Mo. 
(Sensitives), New York, N. ¥. E 


Triplex Machine Tool Co, (Radials), Wilson-Brown, Inc., 
; . A. Kinsey Co., Cincinnati, O., Indianapolis, Ind. Peninsular Machinery Co., Detroit, Mich. Homer, Strong Co., Rochester, 
N. Y., Buffalo, N. Y. H. A. Smith Machinery Co., Syracuse, N. Y. Swind Machinery Co., Philadelphia, Pa. William K. Stamets (Radials), Arch Machinery 
Co., (Uprights & Sensitives), Pittsburgh, Pa. _Stocker-Rumely-Wachs Co., Chicago, Ill., Milwaukee, Wis. Brownell Mchy. Co., Providence, R. I. The Mine & 
Smelter Supply Co., Salt Lake City, Utah. C. F. Bulotti Mchy. Co., San Francisco, Cal. Eccles & Davies, Los Angeles, Cal. Bay Verte Machinery Supply Co., 
Green Bay, Wis. M. A. Wertman Mchy. Co., Cleveland, O. English Bros. Mchy. Co., Kansas City, Mo. Wessendorf Nelms & Co., Houston, Texas. Burton, 
Griffiths & Co., London, England. Fenwick Freres Co., Paris, France. Wynmalen & Hausman, Rotterdam, Holland, Karlebo, Stockholm, Sweden. 


Control 


An Operating The highly centralized control of 

: Carlton Radials saves users many 
Convenience That dollars every year. It provides un- 
Spells Economy surpassed operating convenience, 
operator popularity, lower drilling 
costs. 


Can be furnished in 38, 
4, 5, 6, 7 or 8 foot 
sizes with almost any 
style table, electric or 
compressed air column 
binder, power traverse 
of head on arm and any 
style motor drive. 


Because this and every other fea- 
ture of Carlton Radials has been 
developed to a high degree of per- 
fection, these machines set the pace 
for production and “low cost per 
hole” drilling. Only the finest 
materials, properly distributed and 
balanced, are used. If you are inter- 
ested in modern drilling equipment, — 
you'll want to know more about 
Carlton Radials. Write for com- 
plete details. 


THE CARLTON 
MACHINE TOOL CO. 
CINCINNATI, OHIO, U.S. A. 
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Production Tapping 


of small sheet metal parts can be handled on 
this KINGSBURY Automatic Dial Feed Tap- 
ping Machine. On single hole work this ma- 
chine will produce up to seventy-five pieces 
per minute. 


This machine can be furnished with one, two 
or three spindles. The spindles are fixed in 
position so that there is no chance of their get- 
ting out of alignment. 


As this is only one of many types of tapping 
machines which we are prepared to furnish, 
it may prove worth your while to let us figure 
on your particular problem. 


Kingsbury Machine Tool Corporation 
Keene, N. H. 


Originators of the Automatic Drilling Head Unit 


See Our Display 


Booth 3W18 
we National Machine Tool Show 
CLEVELAND 


Sept. 30-————Occt. 4 


PRODUCTION requirements are such that you cannot 
afford to risk your production schedule by using old, worn 
out drilling equipment. 


Accordingly, we suggest that when you again contemplate 
installing new Drilling Equipment that you consider the 
25” KOKOMO HI-SPEED Drilling and Tapping Machine 
equipped throughout with hi-grade bronze bushed bear- 
ings, which fact alone assures you of uninterrupted drill- 
ing SERVICE. 


Sizes from 10” to 36” Inclusive. 


We have a complete catalog ready for you. It’s yours for the asking. 


Send the blueprints of your most difficult drilling problems to our 

engineering department. They’ll be pleased to offer their recom- : i 

mendations. No Obligations. 25” KOKOMO HI-SPEED 
Code: Bush-tap 


SUPERIOR MACHINE TOOL CO. 


P. O. Box 376 Since 1902 KOKOMO, INDIANA 
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HERE IS ONE AT WORK 


in the plant of Veeder-Root, Inc., Bristol, 
Connecticut, makers of mechanical coun- 
ters. Millions of “clover leaf” hinges, like 
that shown, are 
made by this 
company in lots 
of 100,000, that 
is 200,000 
stampings. The 
stampings are 
blanked from 
quarter - hard, 
cold-rolled 
steel, 0.045” 
thick, and pierced. “It is not uncommon,” 
states the Production Manager, “to run 
three lots of hinges on this 60-ton press 
without regrinding the tools.” 


600,000 Stampings without 
Tool Shear Or Wear! 


These presses are made in 20, 40 and 60- 
ton standard sizes, 300 to 200 R.P.M. The 
gates are perfectly guided by four posts, 
a feature which eliminates tool shear. 
Equipped with a patented high-speed fly- 
wheel that runs without vibration, the ma- 
chines will handle any blanking or follow 
tool work faster and better than ever 
handled before. 


The Waterbury - Farrel 
Foundry & Machine Co. 


Factory and Home Office: Waterbury, Conn. 
Western Office: Cleveland, Ohio. 


ONE OF OUR 
MANY STYLES 
AND SIZES 


Baumbach Standard Automatic Oiled 


DIE SETS 


Made of 25% Steel 
Get our new 120 page Die Set Guide listing 70,000 


Sizes. Select your own Standard 
Baumbach Die Sets 
built this 
Modern 
Plant 


E. A. BAUMBACH MFG. CO. 


GENERAL OFFICE & WORKS 
1810 South Kilbourn Avenue, CHICAGO, ILLINOIS 


Sales and Engineering Offices in principal cities 
U. S. A. and Canada 


SUB-PRESSES 
DIE SETS 

DIE MAKERS AND 

PRESS ROOM 
SUPPLIES 

AUTOMATIC 

ROLL FEEDS 

STOCK REELS 


We have one of the largest standard lines of 
sub-presses and die sets, and it will pay you to 
standardize on our line. 


SEND FOR CATALOGUE (M) 


Distributors 


*J. R. Bell, 1315 Wilson St., Los Angeles, Cal. 

*The Swift Machinery Co., 139 Lafayette St., New York City. 

*St. Louis Machinists’ Supply Co., 1022-1030 N. 6th Street, 
St. Louis, Mo. 

*Oscar Lorange Co., 830 Old South Bldg., Boston, Mass. 

*Geo. C. MacConnell, 537 N. Grove St., East Orange, N. J. 

Leonard R. Nourie, Park Bldg., Pittsburgh, Pa. 

*Porter Elec. Mach. Co., 2401 Chestnut St., Philadelphia, Pa. 

*A. V. Wiggins, 384 West Fayette St., Syracuse, N. Y. 

*The L. A. Benson Co., Inc., 8 E. Lombard St., Baltimore, Md. 

*Sub-presses and die sets carried at these points. 


U. S. TOOL COMPANY, Inc. 


MANUFACTURERS AND ENGINEERS 


AMPERE (Newark) N. J. 
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One Operation Job With 
Marquette Die Cushions 


According to the Whiteway Stamping 
Company, big Cleveland jobbing shop 
where this stamping is now being made, 
a certain heater manufacturer brought it 
to them saying it was impossible to draw 
the shell satisfactorily on their own press- 
es—which were equipped with springs. 


But the Whiteway Company makes a busi- 
ness of producing stampings, so all their 
presses are equipped with Marquette Die 


186—MACHINERY, August, 1929 


JlLarquette 
=4MFG.CO. 


Cushions and they were able to handle the 
job easily. 


Today they are drawing this tapered, odd- 
shaped part from ordinary 22 gauge tern- 
plate on a No. 7 Bliss inclinable press at 
the rate of 1000 per hour—all strong, 
smooth shells; no cracks, no wrinkles. 


There is a Marquette Cushion for your 
press and your job, waiting to pay you a 
profit. Write us about the job and we will 
tell you about the cushion. 


CHICAGO, ILLINOIS 
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BLISS 


The 


complete line 


A Press 


for every 
requirement 


= 


OU can safely depend on the recommendations of 
Bliss to provide the most efficient type of machine 
for your particular sheet metal operations. 3 
The wide range of equipment built by Bliss covers 
every conceivable requirement in sheet metal punching, 
piercing, blanking, embossing, stamping or forming. 
Bliss recommendations are therefore not restricted by an 
incomplete line of equipment. 
No matter what material, quantity, size or shape of 
sheet metal parts you may require, there is a suitable 
Bliss type that has fully proven its efficiency and de- . 
pendability in hundreds of installations. a 


E. W. BLISS CO. trex BROOKLYN, N. Y., U. S. A. 


‘ii Sales Offices 
CLEVELAND CHICAGO CINCINNATI ROCHESTER NEW HAVEN BOSTON PHILADELPHIA 
- Motors Bldg. Guarantee Title Bldg. 1900 N. Kilbourn Ave. Union Trust Bldg. Times Union Bldg. 2d Nat. Bk. Bldg. Weld Bldg. Nat. Bk. of N. Phila. Bldg. 
American Factories: BROOKLYN, N. Y. HASTINGS, MICH. SALEM, OHIO 
; Foreign Sales Offices and Factories 
AND, Pocock St., Blackfriars Rd., S. E., London ITALY, 345 Via Nizza, Turin 
No. 565 


ENGI 
FRANCE, 54 Blvd. Victor-Hugo, St. Quen Sur Seine, Paris 
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New York 
30 Church Street 
Chicago 
80 E, Jackson Blvd. 


| THE DEMAND | 

FOR | | 
CLEVELAND | 4 

POWER PRESSES § 

IS 

CONSTANTLY 

INCREASING 


3 CLEVELAND PUNCH 
& SHEAR WORKS CO. 


Main Office 6Works CLEVELAND, 
PITTSBURGH =~ CHICAGO - PHILADELPHIA = NEW YORK 


And the Reasons 
are— 


that there is every variation of 
size, capacity, power applica- 
tion or type; every refinement for 
quicker, safer operation; every 
provision for longer “life” and | 

| 


greater strength—consequently | 
there is a Cleveland to do pre. 
cisely what you want done the 
way you want to do it. | 


Get the specifications covering 
Cleveland Presses. 


Detroit 
676 Atkinson Ave. 


D. OHIO Pittsburgh 


511 Farmers Bank Bldg. | 


FEDERAL 


“Built for Service’ Presses 


Real machine tools, 
high speed, heavy 
duty presses, de- 
signed and built to 
meet production de- 
mands. 


There is a Federal 


dealer near you who 
would be glad to be 
of service to you. 
We solicit your in- 
quiries. 


THE FEDERAL PRESS CO. 
ELKHART, IND. 


ROYERSFORD 
PUNCHES AND 
SHEARS 


“Sells” Roller Bearings. 
Commercial Roller Bearings. 


Power Transmission 
Machinery. 


The Excelsior Drills 10”, 14”, 
ROYERSFORD 20”. 


Foundry & Machine Roller Bearing Tumbling 


Mills. 
(Roller Bearing throughout) 


Automatic 


FJ.LITTELL 


‘Punch Press Feeds 


=) MACHINE 0: 


4125RavenswodAv. CHICAGO 


Minster Power Presses 


Inclinable—Horning—Straight Side— 
Knuckle Joint—Gap and Screw Presses 


THE MINSTER MACHINE CO. 
MINSTER, OHIO, U. S. A. 
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WITH PEXTO POWER 
SQUARING SHEARS 


When you buy a Pexto, you are getting 
more than an ordinary shears. You ar? 


z procuring a product that makes for effi- 
ciency and economy. 

D A Power Shears is only as good as the 
D clutch employed. Only Pexto Shears offer 


this repeating or non-repeating Johnson 
Safety Square Pin Clutch. The change 

- from repeating to non-repeating can be 
made in a second. A clutch that can be de- 
pended on as reliable and durable. 


Pexto Clutch Wheels have three engage- 
ment points for speeding up production. Fly wheels and gear wheels 
are bronzed bushed. 


The Pexto trade-mark is backed by an organization that has enjoyed 
conservative growth for over one hundred years. You will find that 
Pexto Power Squaring Shears live up to their reputation for standing 
up under hard usage and ease of performance at the lowest minimum 


0) cost for upkeep. 
“4 DISTINCTIVE ADVANTAGES” 

7] 


A folder called ‘“‘4 Distinctive Advantages” has just been 

printed. It describes 4 advantages which PEXTO Power 

| Shears offer—4 exclusive improvements which you cannot 

| iH) afford to do without. Send for your copy today. 


i Mh Wy THE PECK, STOW & WILCOX CO. 
Southington, Conn., U. S. A. 
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FERRACUTE PRESSES 


are the result of Sixty-six Years’ Experience in designing and building machinery fo, 


FERRACUTE MACHINE COMPANY 


CUTTING 
FORMING 
PUNCHING 
SHEARING 
STAMPING 
EMBOSSING 
and 


COINING 


BAR and SHEET METALS 


A battery of twenty Embossing Presses is shown 
in a plant that has been using Ferracute Presses 
exclusively for thirty-seven years. 


Ferracute Presses are made in many sizes and 
styles. Catalogs, photographs and full informa- 
tion for the asking. Send us your press problems, 


Bridgeton, New Jersey 


THE “TOLEDO” 


PRESSES FOR EVERY 
PURPOSE! 


Open Back Inclinable Presses 


Nearly every kind of blank 
cutting, forming, perfor- 
ating, shaping and com- 
bination die work can be 
done economically 
on “Toledo” Open Back 
Presses. 


The “Toledo” line includes 
two series of this indis- 
pensable equipment—Nos. 
1 and 70. They are made 
in 30 sizes weighing from 
500 to 60,000 Ibs. Avail- 
able with either straight 
or inclined legs. Highly 
dependable for maximum 
production at a low cost 
figure. 


Write for details. 


The Toledo Machine and Tool Company 
TOLEDO, OHIO 


Chicago Office: 549 West Washington Blvd. 
Detroit Office: Room 3-258, General Motors Bldg. 


Engineers, Founders and Machinists on Equipment 
for Sheet Metal Products 
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Quick |S&S} Loading 


DOUBLE SWIVEL REELS 


for use with roll feeds, etc. 
SINGLE INCLINABLE REELS 
for hand feeding. 

HORIZONTAL REELS 


for round wire. 


DISC REELS 


for brass, copper, etc. 


S & S MACHINE WORKS 


4541 W. LAKE STREET CHICAGO, ILL., U. S. A. 


Patented 


PRESSES—Foot and Power. 

WIRE FORMING MACHINES— 
Standard and Special. 

TUMBLING BARRELS—AlIl kinds. 

BALL BURNISHING EQUIPMENT. 

AUTOMATIC CHUCKING MACHINES. 


THE BAIRD MACHINE Cv. 
BRIDGEPORT, CONN. 
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From Motor Cars 
to Saxophones... 


Power 
Presses 


ve HEREVER pressed metal parts are used there’s 
certain to be at least one well-known manufacturer who 
counts on his Loshbough-Jordan installation to give 
him press work of a class to insure quality and profits 
on his product. 


There are Loshbough-Jordan Power Presses for all 
classes of work; there are L-J refinements, and special 
features in design and construction, that make press 
work possible and profitable on parts and products that 


might be produced by other methods in less competitive 
fields. 


Whatever your product—if it can be stamped—there’s 
an L-J Power Press to make production profitable. Send 
us details, and ask about the L-J Non-Repeat Tripping 
Device—the patented safety feature. 


The L-J Non-Repeat Tripping Device is supplied 
for all L-J Presses at low cost. 


Loshbough-Jordan Tool & Machine Co. 


Exclusive Builders of Inclinable Presses for Seventeen Years 


ELKHART, INDIANA 
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An Accident Insurance Policy 


will safeguard you from financial loss—but it cannot 


prevent accidents! 


\—¢ D & M JUNIOR PRESS GUARDS 


on your power press make power press accidents impossible. They 
are simple, easily attached, inexpensive and there is one for every 
make, size and stroke of press. 

Try one for 30 days at our expense. In making inquiries, state name, size and 


stroke of press and whether left to right or right to left hand swing is preferred. 
Order D & M Junior Press Guards direct or through your machinery supply house. 


485 St. Paul Street 


TAYLOR-SHANTZ CO., rocuester, nv. 


Presses 


Adaptability to a wide 
range of work is an out- 
standing feature of Atlas 
Presses. They can be 
kept busy, constantly. 
And adaptability is but 
one of many Atlas fea- 
tures; operating conven- 
ience, for example, is un- 
surpassed; rugged, accu- 
rate and fast, these ma- 
chines are big producers 
on all classes of Arbor 
Press work and results 
are uniformly good. 


A No.55 Atlas 1o-ton 
press arranged for line 
shaft drive is illustrated. 
Write for details. 


THE 
ATLAS PRESS 
COMPANY: 


KALAMAZOO, MICH. 


~™\ PUNCH PRESS GUARDS 


The Guard sweeps the entire length 
of the Bolster Plate on half of the 
downward stroke of punch. This 
means that both hands of the oper- 


ator are protected— That’s Safety 


The Guard returns beyond the 
center of the Ram, on half of 
the upward stroke. This allows 
the operator to feed fast— 


That’s Speed 


No Adjustments When Changing Dies 
OVER 14,000 IN USE 
ATTACHED IN ONE HOUR 
30 DAYS FREE TRIAL 


WIESMAN MFG. 
COMPANY 


31 to 35 South St. Clair St., 
DAYTON, OHIO, U. S. A. 


Robinson 


Sheet Metal 
Working 
Machinery 


Inclinable Presses 
Double Crank Presses 
Horning Presses 
Toggle Presses 

Gap Presses 

Squaring Shears 


: 


Gap Shears 
Corrugating Machines 


Hand and Power Brakes 


NEW ALBANY MACHINE MFG. CO. 


Sole Owners J. M. Robinson Mfg. Co. 
NEW ALBANY, IND. 


There are 8 Types and 16 Sizes 
in the METALWOOD line of 


STRAIGHTENING PRESSES 


Our new 24-page Catalog descriptive of the above is ready for distribution 


METALWOOD MANUFACTURING CO. 
DETROIT. MICHIGAN 
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THERE SUBSTITUTE 
FOR EXPERIENCE 


Over 80 Years of constant research has 
developed the Watson-Stillman line of 


HYDRAULIC MACHINERY 


This long experience is your protection 
against experiment and untried design. 


Press 
Lead Press for Manu- ; 
facture of Electrical If you have a production problem Pe 
Cable and Rubber Hose : 
hydraulic pressure can be used, we have a press 
that is adapted to your work. 


We build complete hydraulic, plants including 
pipe, valves, pumps, accumulators, intensifiers, 
and presses, for every purpose such as: 


Forming Clay Forming 

Dehydrating Sagger Moulding 

Thermo Plastic Moulding Moulding and Vulcanizing 
Blocking and Extruding Oil Extracting 

Briquetting Cocoa Butter Extracting 
Baling Compressing and Forming, Etc. 


Write for Bulletins 


The WatsonStillman Co. 


43 


73 West Street New York City , 
Chicago, 228 N. LaSalle St. Pittsburgh, Union Trust Bldg. General Utility Press can 
Moulding Press for Philadelphia, Widener Bldg. St. Louis, 705 Olive St. be used in either Vertical 
Plastic Materials Cleveland, 2501 W. 3rd St. Richmond, 1039 Mutual Bldg. or Horizontal position 


Detroit, 2970 W. Grand Blvd. 


Cut your 
threads this 
modern way 


using the same accepted RADIAL 
principle by which a lathe 
turns down a shaft 


Just as smoothly and easily as 
a fast modern lathe curling the 
metal from a steel shaft— 


Using exactly the same 
RADIAL cutting principle, the 
WILLIAMS dies cut smooth accu- 
rate threads on pipe and nipples. 


The hobbed threads on WILLIAMS chaser bits, 
inclined at the exactly correct angle, turn off 
the metal by radial cutting. Not the least tend- 
ency to scrape. 


_ There are many other features that you'll 
like about the WILLIAMS “Rapiduction” Pipe 


and Nipple Threading Machine—drop us a line 
for Bulletin “M.” 


WILLIAMS TOOL CORPORATION 
Canadian ONTARIO 


Far lower die costs! 


WILLIAMS 


, The dies meet less resistance 
—less power is needed — the 

A threading is faster. And 
LIAMS dies cut more threads, 
PIPE, NIPPLE, AND BOLT THREADING MACHINES per grinding. 
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Compare 
Production 


operators of Bignall €& Keeler machines with Peerless dies 
report greater production, in less time with less die cost, less over- 
head, less sweat and lower labor charge than with any other type of 


We do not make extravagant speed claims, but when shop after 
shop brings the same report, we are compelled to listen. 


May we help you investigate? 


Bignall & Keeler Machine Works, 


of the N. O. Nelson Mfg. Co. REELS, 
EDWARDSVILLE, ILLINOIS 


The New Curtis Pipe Cutting 
and Threading Machine 


Heavy pipe held stationary while light dies re- 
volve—the natural method of pipe threading. 


Low power consumption—hand operated where 
power is not available. 


Minimum floor space required. 


Light weight—take your machine to the work 
rather than heavy pipe to the machine. 


Cuts bends and crooked pipe readily. 


Motors concealed within base and protected 
from oil, chips and breakage. 


Write for full details. 


HAND - BELT - ELECTRIC 
MODELS 
a < Portable 2, 3 and 4 Inch 
SV Others 6, 8, 12 and 16 Inch 


THE 


AND CURTIS CO. 


Pipe Cutting and 
Threading Machines 
No. 442 Motor Driven Pipe 324 Garden St., Bridgeport, Conn. 


Cutting and Threading Ma- 
chine, range 1—4” R.H. Find out about wide dies 


Anderson Improved 
Balancing Ways 


They are made in 
the following sizes 


Greatest 
Distance 
Between | in 
Standards 


20 in. 


NO LEVELING REQUIRED 


A simple and 
excellent device 
for balancing, 
straight- 
ening and true- 
ing. 


Write for 
full information 


1910 KISHWAUKEE STREET 
ROCKFORD ILLINOIS 


Manufactured by 


ANDERSON BROS. MFG. CO., 


“Forge Ahead with a 


Bradley Hammer” 
C.-C. BRADLEY @ SON, Inc., Syracuse, N. Y. 


Established 1832 
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Fast. Accurate Cutting 


For high-speed production and high-quality work- 
manship no device has been found to equal the 


VICACO 


Oil Groover 


| WICAGO 


CONTI 


Cuts straight, cross, right or left hand helical oil 
grooves on external or internal surfaces. Inexperi- 
enced operators soon reach maximum production on 
this simple, accurate groover. 


Send our engineers samples of what you want and let 
us show you, by actual test, how the Wicaco will in- 
crease your production and lower the unit cost. 


WICACO SCREW & MACHINE WORKS INC. 


Stenton Avenue and Louden Street 
YAYNE JUNCTION, PHILADELPHIA,PA. 


Established in 1868 


RAYON PUMPS anp EQUIPMENT 


Thread and Cut Pip e? THE LATEST DEVELOPMENT 


FOR 
—here’s your equipment HYDRAULIC PRESSURE SERVICE 
The new No. 1 Improved Pipe Threading and Cut- _ gras a of Compressed Air 
ting Machine is a motor driven machine, using pe 
alternating or direct current, that has found great 


favor in plumbing, steamheating and industrial 
establishments requiring portable or 


permanent equipment for all-round pipe 
shop use. 


Equipment includes a 
1 H. P. constant-speed 
motor with reversing 
switch, one adjustable 
expanding die-head with 
interchangeable chasers 
for threading pipe from 
%” to 2” inclusive, 
rotary oil pump for lu 
brication, reaming and 
cutting-off attachment. 
Machine is adaptable 
for threading of bolts 
and use of solid dies. 
Other machines for all 
requirements for thread 


%” to 18”. Catalogs 
on request. 


The greatly improved and absolute uniformity 
of product has been an agreeable surprise to 
the most skeptical. 
NOT TOO HIGH- NOT TOO HEAVY 
NO FOUNDATIONS—NO HEAVY 


CHARLES F. ELMES ENGINEERING WORKS 
222 N. MORGAN ST. CHICAGO, U. S. A. 
-HYDRAULIC-@ 
D. SAUNDERS’ SONS, Inc. Ewe 
23 Atherton Street YONKERS, N. Y. ‘vamrmaratonamnmnmall, = 
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Tell us your 
needs, we have 
the knowledge, 
experience and 
will to correctly 
advise. 


190 types and 
sizes of Sawing 
Machines for 
Sawing all kinds 
of metal. 


THE ESPEN-LUCAS MACHINE WORKS, PHILADELPHIA, PA. 


hi) The Marvel No. 8 Metal Band Saw 
f With Unusual Labor-Saving Features 


Plenty of room on the bed and work table; a tilt- 
ing blade frame that cuts off straight or at any 
angle, right or left, up to 45° ; three cutting speeds; 
large quick-acting vise; 18” capacity ; ball bearing 
band wheels, carriage and guide rollers; new feed 
that registers blade pressure in pounds; electric 
light fixture attached—these are a few of 
the labor saving features found in the 
Marvel No. 8 Metal Band Saw. 


Visit our exhibits at 
two expositions at 
Cleveland: Na- 
tional Metal Expo- 
sition (Steel 
Treaters) Sept. 9th 
to 13th; National 
Machine Tool Build- 
ers, September 30th 
to October 4th. 


Accurate, speedy and easy to operate this 

- machine will make real inroads on your 
sawing costs. Get a complete description 
and price. 


Armstrong-Blum Mfg. Co. 


343 N. FRANCISCO AVENUE 
CHICAGO, ILL. 
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MANUFACTURES 
ER SaWG (0: 


PA, USA 


Simplex 


HUNTER- 


Inserted Tooth Saws 


The Simplex 


This is an inserted tooth saw without the Hunter 
adjusting nut device. It is used by a great many 
manufacturers who grind teeth without removing 
them from the saw. 


This type also provides an easy method of replace- 
ment in case of tooth breakage. New tooth rests 
firmly on base, and if too long may be ground to 
line up with other teeth—if too short, a liner can 
be used to get desired height. 


Hunter specializes in cutting-off equipment—and 
includes machines and blades of all types and sizes 
in cutting saws. Write for details, 


Close-up of Simplex Section 


HUNTER 


The Duplex 


This type of saw, with High Speed Steel Inserted 
Teeth, offers greater production on work such as 
large cross sections, heavy forgings, billets, slabs, 
etc., of tough metals. 


Teeth are alternate round and square face, the 
latter being wider at cutting point to give ample 
clearance. 


Teeth are adjustable on blades of 14 inch or thicker, 
by means of a removable half round steel nut and 
a hexagon head steel screw. This design permits 
accurate adjustment of teeth and a quick repair 
in case of broken teeth. 


We also manufacture High-Speed 
Metal Cut-Off Saws, Circular 
Milling Saws, Pneumatic Hammer 
Rivet Sets, Chisel Blanks and 
Hardened Steel Specialties. 


CO. 


5662 BUTLER STREET |_| PITTSBURGH, PENNA: 
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Send for details of Peerless High- 


Universal Machines: Peerless Machine Company 


Peerless Cutting-Off Machines. 1218 Sixteenth Street 


i 


TIME-SAVING ACCURACY 


The accuracy of Peerless Sawing Machines is re- 
markably close. Gear Blanks, for example, in one 
operation, can be cut so parallel that they are ready 
for finishing on the Arbor. Straight line pull on 
blade and positive blade clamp keep metal waste 
at a minimum, greatly reducing machining opera- 
tions and sawing costs. Many important features, 
including automatic feed. 


Write for description of line 


4 


The Peerless High-Speed 
Universal Shaping Saw. 


RACINE, WIS. 


Crescent Wood Working Machinery 


Save time in your pattern- 
shop by providing each work- 
man with individual small 
Crescent machines. The line 
consists of band saws, saw 
tables, jointers. 

The saving in time and the con- 
venience to your men will be highly 
profitable to you. Ask for catalog. 

The 20” Crescent band saw is one 
of the machines that will save 
money for you. 

THE CRESCENT MACHINE 
COMPANY 
56 Main St., Leetonia, Ohio, U.S.A. 


The “‘JARVIS” Bench Band Saw 


For Metal Cutting Operations 


The “Jarvis” Bench Band Saw cuts 
metals—straight, curved or bevel. 
It is motor driven, operates from 
a lamp socket and is vibrationless, 
Ball bearing disc wheels, worm 
drive. 


12” size cuts up to 1%” cold rolled steel. 
16” size cuts up to 2” cold rolled steel. 
Also made for cutting soft metals, Bake- 
lite, fibre, transite, wood, etc. 


Details gladly sent upon request. 


BENJ. E. JARVIS, Inc. 
NEWARK NEW JERSEY 
Walls Sales Corp., Agents 
96 Warren St. New York City 


Set these packs of Lenox 
Wolves on the trail of 
your toughest jobs! 


Thousands of shops the country over 
—shops whose work demands of hack 
saw blades the very finest quality that 
money can buy—have turned to these 
packs of rangy, rugged, super-strong 
Wolves of Lenox. 


If you are looking for long-lasting, 
keen edges—for blades that cost less 
because they cut more, just ask for 

A product by the makers of the 


“The Toots in the Plu Bow 
famous Wolves of Lenox— , 


AMERICAN SAW & MFG. COMPANY saw blades. Send for a 
i copy of “The story of the 
Mass. olves of Lenox.”” 


vee 


DRILL SHARPENER 


Designed along entirely new lines.— 
Can be built to sell for approximately 
$140.00. This machine is available for 
manufacture by’ responsible organiza- 
tion on a royalty basis; or manufactur- 
ing rights can be purchased, 


Write for information 


Chas. J. Bernauer Mfg. Company 
534 Desplaines Avenue 
Forest Park, Ill. 


Lowest Cost per Cut with 
HUTHER SAWS 


The special inserted teeth of high 
speed steel make Huther Saws profit- 
able and economical. Inserts give 
1%” wear before replacing—and re- 
placements cost but little. The saws 
are shaped to give proper clearance 
to the teeth at all times. 


The Huther line covers saws for 


every purpose. You can try one at 
our expense. May we send it? 


HUTHER BROS, SAW MEG. CO., Inc. 


ROCHESTER, N. Y. 


Hurlbut, Rogers Cutting-off Machines 


Have patented features found in no other machines; 

speeds and feeds to suit all metals. Capacity to 10” 

stock. Write for catalog 

* THE HURLBUT, ROGERS MACHINERY CO. 
Nashua, N. H. 


What To Broach and How 
To Do It Most Profitably— 


For details—write the 
AMERICAN Broacu & 


Ann Arbor, Michigan 
Builders of All Types of Broaching Machines and Broaching Tools 


198—MACHINERY, August, 1929 


2/4V4 
; 
t 
4 
| 
| 
4S 
a 
| 
( 
ie 


THE LAIDLAW COMPOUND METAL 
CUTTING BAND SAW 


Saves Two Machines 
Reduces Production Time 


and Increases Quality 


It has taken this Laidlaw Compound Metal Cut- 
ting Band Saw only seven months to earn the 
hearty endorsement of the Detroit Stamping Co., 
Detroit, Mich. 


Replacing three other well-known machines on 
general work in steel and other metal parts, it has 
proven far superior in every way—wider capacity, 
speedier, more accurate and cleaner cutting on 
work ranging from 14” round to 14” flat. 


Again the principle of band-saw cutting—long 
preferred by the wood-working industry—proves 
equally efficient on metal cutting. And again the 
exclusive Laidlaw Compound design, permitting 
two jobs to be handled simultaneously, replaces 


INCORPORATED 
BELMONT 


‘ a battery of ordinary equipment. 

. Another feature of the Compound—the vertical Use Laidlaw Compound Metal 
and saw—deserves mention. This position per- Cutting Band Saws for speed, 
mits handling 90% of all work without bending accuracy and economy. All 


the saw, and not only results in far greater accu- 
racy but adds mightily to the life of the saw. 


WILLIAM LAIDLAW, Inc., Belmont, New York 


details on request. 
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This New Metal Saw 
Saves You Time 


and Money 
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It will pay you well to investigate the 
NEW SIMONDS RED STREAK INSERTED 
TOOTH METAL SAW. This is the most 
efficient metal saw ever produced because 
it does so much faster ,cutting and re- 
tains its edge longer. Much of its extra- 
ordinary success is due to the quality 
steel and scientific shape and arrange- 
ment of the teeth. Deep gullets curved 
in the right way chamber the chips and 
expel them from the cut without welding 
or sticking to the plate or sides of the 
teeth. 


To see this saw in operation as it slices 
through the hardest kind of metal is a 
pleasure for any mechanic. 

Before you buy, investigate the possi- 
bilities of this saw on your work. 


Simonds Saw and Steel Co. 


ESTABLISHED 1832 — FITCHBURG, MASS. 
Chicago, Ill. Memphis, Tenn. Seattle, Wash. 


Boston, Mass. Atlanta, Ga. Montreal, Que. 
Detroit, Mich. London, Eng. Toronto, Ont. 
New York City Portland, Ore. Vancouver, B. C. 
New Orleans, La. San Francisco, Cal. St. John, N. B. 
Lockport, N. Y. Los Angeles, Cal. 
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Not Another Stamp— 
Better Stamp! 


Steel marking stamps, just like any other 
kind of shop tools, vary in quality and 
efficiency. Designing skill, careful work- 
manship and the proper selection of raw 
materials are as important in a stamp as 
in a lathe. 


Thors, naturally, carry out this idea. 
Made from the best grade Special Van- 
adium Alloy high carbon tool steel, scien- 
tifically tempered and hardened, as the 
characteristic blue color head indicates, 
they possess the stamina to stand up under 
the hardest usage. Features of design 
include central striking point, ‘thumb 
marking” for ready identification and 
deeply engraved characters. 


“Thor” Stamps’ first cost is more, but 
when you buy them we let you write your 
own guarantee. Send for our circular. 


“The StampWith aBlueHead” 


THE PITTSBURGH STAMP CO. 


810 Canal St. Pittsburgh, Pa. 


lakers we of Marking Tools 


Electric Burn- 


an Brand 
edestal 
.Type) 


Three Line 
Stamp Holder 
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Increased Production 
and Lower Costs 


ARNEGIE Open Hearth 

Manganese Screw Stock is a low 
‘carbon, high manganese, high sul- 
phur steel with exceptional machining 
qualities and unusual case hardening 
properties. It combines free cutting 
quality closely approximating Besse- 
mer Serew Stock with physical 
properties much superior to S.A.E. 
1020 grade. Some automatic machine 
operators prefer it to Bessemer on 
account of its consistent uniformity. 
Its free cutting quality assures longer 
tool life and more continuous machine 
operation. 


Suitably treated, a fine grained, 
uniformly hard case and tough 
ductile core can be obtained. The 
high manganese content insures a 
clean steel and aids in the carbon 
penetration, thus securing the desired 
depth of case in shorter time at 
‘arburizing temperature, and result- 
ing in increased production and 
saving in fuel and pot costs. Carnegie 
Open Hearth Manganese Screw 
Stock is also obtainable in higher 
carbon ranges up to .50% where 
machineability and increased 
physical properties are important 
factors. 

The parts shown on this page were 
all made of Carnegie Screw Stock, 
cold drawn by a prominent manu- 
facturer of shafting and cold finished 
steels. 


CARNEGIE STEEL COMPANY 


Subsidiary of United States Steel Corporation 


PITTSBURGH, PA. 
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For Machinery Parts, Guards, Stampings, Etc. 


ad] 
BURG 


Ra 
OF MARK REG. U.S. 


This Company is the largest and oldest manufacturer of Black and Galvanized Sheets, 
Automobile Sheets, Deep Drawing Sheets, Stamping Stock, Sheets for special re- 
quirements, Keystone Rust-Resisting Copper Steel Sheets, Long and Short Ternes, 
Bright Tin Plate, Black Plate, Etc., for all uses in the machinery construction field. 
For utility and satisfaction ue AMERICAN products—highest quality obtainable. 


The products of this Com- 

pany represent highest stand- SALES OFFICES: 
ards of quality and service. icago, Denver, Detroit, 
Made right—Sold right! Cincinnati, New Orleans, 


New York, Philadelphia, 
eat Pittsburgh, and St. Louis, 


STEEL SHEETS for Every Purpose 


Manufactured by 


American Sheet and Tin Plate Compan 


Sonoma Offices: Frick Building, PITTSBURGH, PA. 


SUBSIDIARY OF 


UNITED STATES STEEL CORPORATION 


Quality Products PRINCIPAL SUBSIDIARY MANUFACTURING COMPANIES: ayy Service 
AMERICAN BRIDGE COMPANY CARNEGIE STEEL COMPANY ILLINOIS STEEL COMPANY THE LORAIN STEEL CoMPANY 
AMERICAN SHEET AND TIN PLATE COMPANY CYCLONE FENCE COMPANY MINNESOTA STEEL COMPANY TENNESSEE COAL, IRON & R. R. COMPANY 
AMERICAN STEEL AND WIRE COMPANY FEDERAL SHIPBUILDING AND Dry Dock COMPANY NATIONAL TUBE COMPANY UNIVERSAL PORTLAND CEMENT COMPANY 


Pacific Coast Distributors—United States Steel Products Company, San Francisco, Los Angeles, Portland, Seattle, Honolulu. £xfort Distributors—United States Steel Products Company, New York City 


HAWKRIDGE 
BROS. STEELS 
and SERVICE 


What Users Want— 


Quality steels and service of a character that 
insures a continuous and unvarying supply of 
the correct steel for each job. 


In Stock 
cing Hawkridge Steels and Service help eliminate a 
Spring Steels (Alloy fundamental production problem ; enable Hawk- 
es ee ridge customers to guarantee the quality and 
Water-Hardening uniformity of steels incorporated in their prod- 
Cold Drawn ucts. 


High Carbon or 
Low Carbon 


Rough Turned or If your plant is in New England; ask us for the 
Heat-Treated or steels you want. 
nnea 


Alloyed or Plain Steel 
in Rounds, Squares, 
Flats, Hexagons, 


HAWKRIDGE BROS. COMPANY 


Cumberland Turned 
303 Congress Street, BOSTON, MASS. 


and Ground Shafting 


204—-MACHINERY, August, 1929 


>= 
SHEET STEEL 
TRADE EXTENSION COMMITTEE 

; 

fa < 
NH (gy [A 

alate ‘it - 

4 

‘ 

SESS 
SS 

4 

AW KK “BRANDS TEES 


HEN 
BUCKET 


it takes no expert to discover the fact. But when leaks occur at 
the ‘‘business end”’ of an expensive machine tool, dollars are lost 
before the real cause is discovered. 


The best machine tool you can buy, with its high production ca- 
pacity, cannot perform at maximum efficiency if the tool does not 
match it in ability. Consider the tool! The price of the highest 
quality tool steel, the grade best suited to your work is so little in 
proportion to your machine investment, that the few cents saved 
on “‘bargain” steel make the risk of its use prohibitive. 


marx 


COLONIAL Every facility of modern metallurgy, every known safeguard is 


employed to make Colonial Tool Steel a fit accessory to the most 


TOOL up-to-date machines. We know there is no better steel than 
Colonial at any price. To consider it is to try it; to try it is to 
STEEL become a steady Colonial user. 


COLONIAL STEEL COMPANY 


Pittsburgh Boston Detroit New York St. Louis Chicago 
Cleveland Buffalo Salt Lake City Los Angeles Cincinnati Philadelphia 


‘CONSIDER 
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ARABIAN HORSE 


_ 


QUALITY 


A characteristic of the Arabian Horse and 
also of the products manufactured by 
The Garlock Packing Co., Palmyra, N.Y. 


RABIAN horses were originally ob- 
tained from the Libyan tribes of 
Northern Africa. By long and care- 

ful mating the superior type has been 
maintained through many centuries. The 
breeding and raising of the Arabian horse 
is closely supervised and controlled by 
the owners so as to obtain certain desir- 
able qualities such as endurance, strength, 
intelligence, tractability and fine appear- 
ance. 


Realizing that quality in commodities, 
as well as in domestic animals, is secured 
by years of close supervision of details, 
The Garlock Packing Company has con- 
tinually striven in the past quarter of a 
century to build products whose body 
structures and treatments are basically 
right to meet the requirements of an eco- 
nomical and satisfactory packing service. 


This fundamental characteristic of Gar- 
lock manufacturing processes has merited 
the descriptive name Quality Controlled 
Packings for their products. 


VOD 


Fine 


BOKER 


Steels anaTools 


KEYLESS 
Drill Chuck 


1. Hand Operated. 
2. Ball Bearing action. 


3. Perfectly balanced 
and concentric in 
operation. 


4. Drills cannot slip. 


Try one for 30 days. 


H. BOKER & CQ., Inc. 


103 Duane Street, NEW YORK CITY 
BOSTON CHICAGO CLEVELAND 


2500 to 1! 


The new WHS No. 4D 
Reducing Gear will give 
a ratio of reduction as 
large as 2500 to |. 
Send for special circular, 
also for catalog No. 23 
showing a complete line 
of W HS Reducing Gears 
of small H.P. capacity. 


WINFIELD H. SMITH, Inc. 
116 Eaton St., Springville, Erie Co., N. Y. 


WHS No. 4D Reducing Gear 


HIGH SPEED, CARBON, | 
ALLOY TOOL STEELS 
OF QUALITY OUR SPECIALTY 


Janadium Alloys Ste 
Latrobe + ~ Penna 


SEND FOR CATALOG 


—FHE SCHWERDTLE STAMP CO.(yy, 
ESTABLISHED 1879 = 
‘BRIDGEPORT, CONN. 


39-45 CANNON ST. 
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WHERE MICARTA GEARS ARE GOING ‘ 


Silent 
Gears and Pinions 


Manufacturer 
Distributors 


ALA. Birmingham 
Moore-Handley 
Hardware Co. 


Chas. C. Steward 
Machine Co. 
CALIF. Los Angeles 
Los Angeles Auto- 
motive Works 
San Francisco 
Pacific Gear & Tool 
Works 
COLO. Denver 
Colorado Gear Mfg. 
Corp. 
Stearns Roger Mfg. 


ILL. Chicago 


Foote Bros. Gear & 
Machine Co. 


Gears & Forgings, 
Inc, 


D.O. James Mfg. 
Co. 

A. Plamondon Mfg. 
Co. 


MD. Baltimore 
Murrill & Keizer Co. 
MASS. Boston 
Grant Gear Works 
Springfield 


Perkins Machine & 
Gear Company 


Worcester 
Beacon Gear Shop 
MO. Kansas City 
United Iron Works 
N.C. Gastonia 
Ferguson Gear Co. 


N.J. Elizabethport 


The A. & F. Brown 
Co. 


Newark 


Newark Gear Cut- 
ting Machine Co. 


General Machine Co. 
Paterson 
Watson Machine Co. 
Watson Flagg Engi- 
neering Company 
N.Y. Brooklyn 
Braun Gear Corp. 
Buffalo 


A. F. Oliver Gear & 
Machine Co., Inc. 


Syracuse 
Deifendorf Gear 
Corp. 
OHIO Cleveland 
Cloyes Gear Works 


Gears & Forgings, 
Inc. 


Hamilton 
Niles Tool Works Co. 
PA. Philadelphia 
Rodney Davis 
Charles Bond Co. 
Pittsburgh 
Gears & Forgings, 
ne. 


R. D. Nuttall Co. 
Simonds Mfg. Co. 
TEXAS Houston 


Houston Armature 
Works 


WASH. Seattle 
Western Gear Works 


A MICARTA Pinion 


REG. U.S. PAT. 


absorbs the shocks 
of this Punch Press 


ERE is work that would prove quite a task for 
ordinary gears, but Micarta gears take the 
shocks incident to the operation of punch presses, 
planers and other heavy machine tools, day after 
day, year in and year out without failure or appre- 
ciable wear. The resilient character of Micarta gears 
prevents breaking of the teeth, besides, Micarta 
gears are silent, thus reducing clatter and nerve 
strain. Because they are self-supporting, Micarta 
gears can be made in one piece, in any size up to ten 
inches in width, without the use of shrouds. 


Another valuable characteristic of Micarta is that 
it is not affected by moisture, oil or acid fumes. 


A copy of gear circular 1579-F will be sent to any- 
one interested in silent gear design. Address our 
manufacturer-distributors or the nearest Westing- 
house office. 


WESTINGHOUSE ELECTRIC & MFG. COMPANY 
EAST PITTSBURGH PENNSYLVANIA 


SALES OFFICES AND SERVICE SHOPS IN ALL 
PRINCIPAL CITIES OF THE UNITED STATES 


Westinghouse 


Industrial Apparatus includes - - 


Arc-welding Equipment Fans Motors and Control 


Automatic Electric Fuses Panelboards 

Babbitt Pots Instruments and Meters Safety Switches 
Babbitt and Solder Insulating Materials Speed Reducers 
Capacitors Lighting Equipment Switchboards 
Circuit-breakers MAZDA Lamps Tool Room Furnaces 
Electric Heating Appa- Micarta Gears and Ovens 

ratus Motor-generators Transformers 
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Standardize 
Your Worm 
Gears 


—it can 
save you 
money 


Designing your worm gears to conform, 
whenever possible, to the standards of 
the American Gear Manufacturers’ Asso- 
ciation, not only assures you of the high- 
est efficiency but can very often save you 
considerable money. 


For example, we have an unusually com- 
plete stock of worm gear hobs, and stand- 
ard sizes, requiring no new equipment, 
can be made at much less cost than those 
which require hobs of special design. 


These hobs cover a range of all sizes from 
2 D. P. to 12 D. P.—complete dimensions 
will be furnished upon request, together 
with valuable data relating to the design 
of worms and worm gears, consisting of 
tables showing the recommended pro- 


portions of diameters, widths, pressure - 


angles, worm lengths, ete., adopted by 
the American Gear Manufacturers’ As- 
sociation. 


Some Pittsburgh worm gears and a 
few of the hobs that cut them. 


We are distributors for the 
General Electric Co., and can 
give 48-hour service on Fabroil 
and Textolite Gears. 


PITTSBURGH GEAR & 
MACHINE CO. 
2700 Smallman Street, 
PITTSBURGH, PA. 


PITTSBURGH GEARS 
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Give your toughest 
pinion jobs 


r 
O SEVERE is the service on this Thropp 


rubber mill at the Schwarzwaelder Rubber / 
Company, Philadelphia, that ordinary pinions 
fail in two months. 


To put an end to incessant pinion replacements, 
to quiet the howl of metal clashing with metal, 
and to save the machine from racking vibration, 
this company changed to Fabroil pinions. 
To-day, after a year and a half of service, the 
Fabroil shows no sign of wear, the machine is 
quiet, and operates smoothly. 


Call up your nearest distributor and ask him to 
tell you more about Fabroil. 


J 
Distributors for 
G-E Non-Metallic Gears 


Boston Gear Works, Norfolk Downs, 
Mass., with branches in Boston, 
New York, Cleveland, Chicago, 
and Philadelphia 

Chicago Rawhide Manufacturing Co., 
Chicago, Ill. 

Cincinnati Gear Co., Cincinnati, O. 

Crago Gear & Machine Works, 
Kansas City, Mo. 

Diefendorf Gear Corp., Syracuse, N.Y. 

Foote Bros. Gear & Machine Co., 
Chicago, III. 

Gears & Forgings, Inc., Cleveland, 
Ohio, with branches in Chicago, 
Pittsburgh, Detroit, and Buffalo 

Horsburgh & Scott Co., Cleveland, O. 

Johnson Gear Co., Berkeley, Calif., 
with branches in Los Angeles and 
San Francisco 

The Medart Co., St. Louis, Mo. 

Michigan Gear and Engineering Co.. 
Detroit, Mich. 

Philadelphia Gear Works, Phila., Pa., 
with branch in New York City 

Pittsburgh Gear and Machine Co., 
Pittsburgh, Pa. 
San Antonio Machine & Supply Co., 
n Antonio; Waco; and Corpus 
Christi, Texas 
J. Zagora Machine and Parts Co., 
Charlotte, N. C. 


830-64 
JOIN US IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY SATURDAY AT 8 P.M., E.S.T. ON A NATION-WIDE N.B.C, NETWORK 


GENERAL ELECTRIC 


: GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. SALES OFFICES IN PRINCIPAL CITIES 
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Larger Bevel Gears 


' Can now be cut on the 12" 
_ Straight Bevel Gear Generator 


The capacity of this machine 
has been increased to accom- 
modate a 10 to 1 ratio, 3144” 
face, 24” pitch diameter gear. 
The largest mitre gear (314 
face) that can be cut is 17”. 


Tool speeds and feeds have 
been increased. Feeds (time 
per tooth) are available from 
7.6 seconds to 1 minute, 26 
seconds. 


The 12” Straight Bevel 
Gear Generator is fully uni- 
versal, quickly set up and au- 
tomatic in operation. Due to 
its rugged design, both rough 
and finish cutting can be per- 
formed on this machine and 
the change is easily and 
quickly accomplished. When 
gears are roughed in large 
quantities, the double index- 
ing method by which two 
tooth spaces are roughed at 
one time, can be employed. 


Full information, including 
actual production time if 
blueprints are sent, will be 
furnished on request. 


GLEASON WORKS 


Manufacturers of Bevel Gear Machinery for Over Sixty Years 
1000 UNIVERSITY AVENUE BRUCE ESTER, N. Y.. U. & A. 


BritisH Istes, Buck & Hickman, London; Japan, Andrews & George Co., Tokyo; Alfred Herbert (India) Ltd., Calcutta; GerMaNy, CzEcHOsLO- 
vagkiaA, Austria, Huncary, Rumania, JuGosLavia AND Potanp, Bohm_& Bormann G.m.b.H., Berlin-Tempelhof; ARGENTINE, Negroni Hermanos, 
Buenos Aires; SCANDINAVIA, FINLAND AND THE Battic States, Alktiebolaget V. Lowener, Stockholm; Russta, Amtorg, Kuznetsky Most, 22 Moscow; FRaNce, 
Betcium, ItaLy, SwitzERLAND AND Spain, Fenwick Freres & Co., Paris; Austra.ia, Alfred Herbert, Ltd., Sydney, N.S.W. 


210—MACHINERY, August, 1929 


/ 
a 
L 
\ 
2 
= 
PY 
& 
i” 


IXL Transmission Equipment 
Gears of all Kinds 


Flexible Couplings 
Friction Clutches 


END for your copy of ‘Gear 
Problems” if you have not 
already received one. 


661 pages of data and information 
on all types of speed reducers and 
gears for use in every industry. 


Contains over 200 pages of valuable 
Reference Tables — Data — Formula 


and Problems. 


Our engineering department is al- 
ways at your service, to help solve and 
plan unusual problems involving 
speed reduction or gears, without any 
obligation. 


269 
FOOTE 


BROS. 
GEAR & 
MACHINE CO. 


Dept. 37, 111 N. Canal St. 


1141 No. Canal St. Chicago 


Sales and Engineering Offices in all Principal Cities, U. S. A. and Canada 


CHICAGO, ILL. 


Send me a copy of 
“Gear Problems” 


8-29 
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CCASIONALLY the question arises, “Why use ‘herringbone’ gears”? 

There are a number of reasons: there is the greater strength and 
durability, the gradual tooth contact, the freedom from end thrust, and 
the exceptional accuracy when cut on Sykes gear generators. There is the 
assurance of uniform angular velocity and freedom from chatter, and 
there are many more reasons involving technical explanations. 


The best thing to do is to turn a pair of blanks and send them to us for 
cutting. Size is no object. We cut them from 16 DP upwards. 


Then, if the gears come up to expectations and you use enough of them, 
a Sykes gear generator is available so that you may control your own 
production. 


The Sykes Gear Tooth 
Comparator 


This instrument is indispensable for the 
production of accurate gears. It will 
gauge the teeth to within .0005” and 
show errors from tooth to tooth. And it 
never wears out. 


FARREL-BIRMINGHAM 


SUCCESSOR TO 
FARREL FOUNDRY & MACHINE Co., ANSONIA, CONN., AND 
BUFFALO, N. Y., AND BIRMINGHAM IRON FOUNDRY OF DERBY, CONN. 
ADDRESS INQUIRIES FOR GEARS AND REDUCERS TO BUFFALO PLANT 
344 VULCAN ST., BUFFALO, N. Y. 


Smooth, Silent Running Gears for 
Parallel Axes are Rapidly Generated 
on Sykes Gear Generators 


4 
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PRODUCTION SCHEDULE 


Slow Delivery 
never holds up 
Production when 
you Specify 


PHILADELPHIA 
GEARS 


You can count upon the on- 
time delivery of the gears 
you need, by ordering from 
Philadelphia. For quality 
gears, in quantities for 
production purposes,—or a single gear to 
meet an emergency, Philadelphia Gears 
will best suit your requirements. 


Power Saving reduce Philadelphia Gears are “rejectionless’— 
GEARS: Spur, Worm, Her- in other words, our method of inspection 


ingbone, Internal, Bevel 


from start to shipping eliminates every 
ee defective gear before it leaves our shop. 


Herringbone Gears. 
NON-METALLIC PIN - This SAVES YOU time and trouble. 
IONS: Fabroil, Textolite, 

Rawhide. 

Whitney Silent and Roller 

Chains, Sprockets, Flexible 

Couplings, Universal Joints, 

Racks, Ratchets and Pawls, Why not let us solve 


and a complete line of gear all your gear prob- 
driven— 


SPEED REDUCING UNITS lems? We've been 
doing it for others 
for 50 years— 
know how.” 


PHILADELPHIA, PENNA. 


Branch Sales and Engineering Offices: 


New York, 12 E. 41st Street 
Pittsburgh, Pa., Farmers Bank Bldg. 
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Where Silence Is a 
Factor—Formica! 


ing Formica. 


assist you. 


Good Gears 
Every Purpose 


Every purpose in service, but single 
purpose in results—the efficient hand- 
ling of the job. 


Made in a wide range of sizes—'%” to 
36”— in all types, all materials, includ- 
A staff of engineers, 
backed by 20 years’ experience, is here 
to assist you without charge. 
have aided leaders in all lines to per- 
fect their gearing, and can materially 


The Crofoot Service is worth a trial. 
Send in your specifications for a con- 
vinecing estimate. 


Charles E. Crofoot Gear Corp. 
65 Central St., South Easton, Mass. 


GEARS CROFOOT 


They 


American 
Gear Manufacturers 
Association 


| 
AW) 


Gears, Mallets from Tough 


“Chicago Rawhide” 


Here you have the toughest and most 
durable in Gears and Mallets — two 
“Chicago Rawhide” products. 


“Chicago Rawhide” Gears and Gear Blanks 
are elastic, noiseless, long-lived, economical 
and strong. 


Our “Chicago Rawhide” Mallets and Hide- 
Faced Hammers are non-conductors—they 
can’t damage fine surfaces or soft metal 
work—just what you’ve been looking for. 
We also make Belting, Lace Leather, Cut 


Lacing, Hydraulic Packing. 


The Chicago Rawhide Manufacturing Co. 


1279 Elston Avenue 


Write us for complete catalogue 


LEWIS E. TRACY CoO., 

109 Broad Street, New York. 

9000 Alpine Ave., Detroit, Mich. 

123 Chambers St., St. Louls, Mo. 

127 Broad St., Boston, Mass. 

1103 Schofield Bidg., Cleveland, Ohlo. 


SPUR 
BEVEL 
HELICAL 


Rawhide Bakelite 


and _ hardened steel 


Pinions. Your blanks 
cut to specifications. 
Don’t fail to get our prices. 


QUALITY—SERVICE. 


FEDERAL GEAR, INC. 


1754 E. 47th St., CLEVELAND 


Gears and 
Gear Cutting 


We guarantee satisfaction 


RODNEY DAVIS 


PHILADELPHIA, PA. 


CHICAGO, ILL., U.S. A. 


Bevel Gear Generators 

All Types of Gears, also _ 
SKEW BEVEL GEARS 3% 


The Bilgram Machine Works 


1231 Spring Garden Street, Philadelphia, Pa. 
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ACCURACY 


a prime essential 


thee GEARS 


HE finished bars . . . products of these Roll 

Straighteners . . . must pass the most rigid tests. 

6k A variation, however slight, will disqualify them for use. 

Ses phapiiagl Kane & Roach knew this when they equipped these 

Upees Forgings Roll Straighteners with G & F gears. The accuracy ot 

Cut Gears any machine depends on the accuracy and fit of its 
parts . . . that is one reason for their choice. 

Special Machinery G & F standards hold strictly to specifications. Our 


engineers, schooled by long years of experience, may 
suggest desirable changes . . . but when once decided 
upon . . . the specifications are the law. 


Our complete facilities for producing gears ... we 
forge our own blanks and heat treat our own gears 


. . . put us in a position to handle your gear jobs. 
AND 


GEARS FORGINGS 


SPEED REDUCERS 


GENERAL OFFICES 
SE 3122 WOODHILL ROAD 


CLEVELAND -OHIO U.S.A. 


District Sales Offices: Chicago, Pittsburgh, Detroit, Buffalo, New York, Milwaukee 
Factories: Cleveland, Pittsburgh, Ford City, Pa., Chicago, Peoria 
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Spur, WORM 
BEVEL and MITRE Gears 


These are some of the types of gears you can 
get from Jones—cut or molded—in cast iron or 
steel. Also bakelite gears and rawhide pinions. 
Specialized equipment to give you special- 
ized service. Our Gear Catalogue gives much 
practical gear information in conveniently 
usable form. We will gladly send you a copy. 


W. A. JONES FOUNDRY & MACHINE COMPANY 
Main Office and Works:4409 W. Roosevelt Rd., Chicago, Ill. 


Branch Sales and Engineering Offices: New York,Cleveland,Milwaukee,Pittsburgh, 
- ~~ Buffalo, Detroit, Birmingham, St. Louis, Cincinnati, 
Kansas City, Mo., Los Angeles, San Francisco. 


Immediate 
Delivery 


Br STANDARD 


stock gears 


Good Gears For 
Every Purpose 


No matter what type of machine you 
make—what type of gears you require— 
how large or small the quantity—how 
soon you need them—you can do better 
with Cincinnati Gears. Irreproachable 
quality and accuracy, combined with 
quick delivery and moderate price, never 
fail to please a new user. 


Methods that have been 
developed out of many 
years’ experience in 
the manufacture of 
gears assure the ut- 
most accuracy and 
even-running smooth- 
ness of Bond Standard 
Stock Gears. 


The Gear sizes you require are car- 
ried in stock for immediate ship- 
ment at numerous distributing cen- 
ters throughout the United States, 
which means that lost time is elim- 
inated when you write, wire or 
*phone your gear orders to Bond. 


Send for Standard Stock Gear Cata- 
log No. 54Y. It lists the largest 
stock of gear sizes available any- 
where. 


GET AN ESTIMATE 


617 
THE CINCINNATI GEAR Co. | | 445+ 
1825-1841 Reading Road, CINCINNATI, OHIO Pa. 
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Manufacturers 
Gears — Leather Belting — Couplings 
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When a radio manufacturer has produced his 2,000,000th set, 
he has accomplished something of which to be justly proud. 


If this radio manufacturer orders GEARS from EARLE (and 
he does), for replacement on his equipment ranging in size 
from huge presses to coil winding machines, he does so with 
the assurance that he will get good gears delivered to him in 
the shortest possible time at the lowest possible price. 


You wouldn’t like to commit the unpardonable sin of working 
the Fourth of July for a customer, would you? Well—we’ve 
done just that thing for Atwater Kent and would try not to 
kick too hard against doing its equivalent for you. 


Remember—we specialize on “‘pleasing’’ on break down and 
rush jobs. 


The Earle Gear & Machine Co. 


4709 Stenton Avenue, Philadelphia, Pa. 


95 Liberty St., New York 110 State St., Boston, Mass. 
814 Farley Bldg., Birmingham, Ala. P. O. Box 141, Plymouth, Pa. 
117 King St., Melbourne, Australia 26 Charles St., London, Eng. 


c/o Andrews & George Co., No. 5 Shiba Park, Tokyo, Japan 


“We are also Manufacturers of Lea-Simplex COLD METAL SAWS and OPERATING MACHINERY 
for Movable Bridges, Locks, Gates, Dredges, Etc.’’ 
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THE HARTFORD CO, 


3 POINTS 


that insure gear §satisfac- 
tion! 

Manufacturing experience, 
the use of quality material, 
production equipment for 
efficient service — if your 
gear manufacturer can as- 
sure you on these three im- 
portant points he need go 
no further to guarantee 
your satisfaction in his 
gears and service. 


The reputation of Hartford 
’ Gears is based on this firm 
foundation — an_ estimate 
and trial order will enable 
you to test it to your satis- 


282 HOMESTEAD AVE. 


HARTFORD, CONN. 


Silence 
Pays ; 


The quiet machine will outsell 
the noisy one every time, and 
the surest way to quiet a ma- 
chine is to silence its gearing. 


Sier-Bath Gears are cut so ac- 
curately and so expertly that 
they reduce transmission hums 
to mere whispers. Smoother 
running, they wear less and last 
longer. Verily, silence is golden! 


Estimates on receipt of prints 


Z 
= 
= 
=s 


Certainly Worth a Trial! 


Meisel Gears are the kind that match the quality of 
your product in every respect. They are strong, dur- 
able, accurately cut and correct in mesh—guarantees 
of efficient power transmission under all conditions. 


Moderately priced—promptly delivered; certainly 
worth a trial! 


h Ave. 
Meisel Press Mfg. Co., Mass. 


SPEED REDUCERS 


ls to 2 Horse Power 
The Ohio Gear Company 


1333 East 179th Street Cleveland, Ohio 
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DRIVES standardized and 
stocked for delivery/ 


Savings in power, light, space, first and 
maintenance costs are effected by Renold- 
Boston Chain Drives. Considerable saving 
in time is also possible by purchasing drives 
from stock. Any drive up to 100 H.P. 
shipped in less time than it takes to obtain 
other quotations. 


For immediate delivery in a wide variety of 
speed ratios for each horsepower :— 


and Silent types: up to 100 H.P. 
Compound Reduction drives ................ upto 20H.P. 


Larger drives to order promptly. Book ‘“Renold-Boston 
Chain Drives” contains simplified selection charts, complete 
specifications and prices. 


Old Time Belt Drive in Paint Factory, Operating Mixer. Same Mixer Driven by R. B. Duplex Roller Chain Drive, 
25 H. P. at 1150 R.P.M. 


Boston Gear Works Sales Company, Norfolk Downs (Quincy), Mass. 
Boston New York Philadelphia Cleveland Chicago 
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THE STAHL GEAR & MACHINE CO., 2302s 


Made by Specialists 
in Gears and Service 


In construction and design Stahl 
Gears answer your own descrip- 
tion of perfect gears. 


Cut by our exclusive process and 
hardened with greatest care, Stahl 
Gears last for years even on the 
most strenuous drives. 


Scores of prominent manufactur- 
ers are acquainted with Stahl 
products and Stahl service. Write 
us for details and prices of this 
complete line. 

LIST OF PRODUCTS: Metal gears—spurs up 
to 72” dia., 1% D.P.; bevels up to 54” dia., 
1% D.P.; spirals and herringbone gears up to 
18” dia., 2 D.P.; worm gears up to 48” dia., 
2 D.P.; racks 12’ long, 3 D.P. Rawhide gears 


any requirement up to 15” dia., 1% D.P. We 
also manufacture Bakelite Pinions. 


Estimates gladly furnished 


1390 East 40th Street, 
OHIO 


Let JANETTE Speed 
Reducers Simplify YOUR 
Machine Design Problems 


ANETTE Motor-Driven Worm and 
Gear Speed Reducers combine a motor 
and speed reducer in one compact, sturdy 
assembly. Easily incorporated in the de- 
sign of any motor-driven machine. Low 
cost. 1/30 to 1/3 H.P. Reductions of from 
20 to 1 to 50 to 1. 


Write for Bulletin SR-529 


JANETTE MFG. CO. 


560 W. Monroe Street 


Singer Blidg., Real Estate 
149 Broadway, CHICAGO Trust Bidg., 
NEW YORK PHILADELPHIA 


Over 1500 
Machines 
in the U.S. A. 


High Production 
Models ' 


for Transmission Gears, 
Spline Shafts, etc. 


Universal Models 
for Spur, Worm and Spiral Gears 
OTHER PRODUCTS 
Hob and Cutter Grinders 
Worm Millers 
Representatives for United States 
and Canada 
O. ZERNICKOW CO. 
21 Park Row, New York, N. Y. 


The Adams Gear Hobber 
and Thread Miller 


An Accurate, Versatile and Highly Pro- 
ductive Machine. Ask for Circular. 


THE ADAMS COMPANY 


FERGUSON GEAR (C0. 


CUT GEARS CHAIN DRIVES 


BEVEL SPUR SPIRAL WORM SPROCKETS 


RAWHIDE BAKELITE AND HARDENED STEEL PINIONS 
Member American Gear Manufacturers Association 


GASTONIA, NORTH CAROLINA 
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SPUR GEAR 
BEVELGEAR 
MITRE GEAR 
ROLLER CHAIN 
DRIVES 
SILENT CHAIN 
DRIVES 


For more than fifty years, Grant Gear specialists have 
produced good gears. You will find this organization 
prepared at all times to meet your requirements in 
either standard or special cut gears. You will be satis- 
fied with Grant service. 


Gear advice cheerfully and promptly given. Grant 
132-page catalog on gear wheels sent upon request. 


BOSTON, 


Philadelphia: Kline & Dreisbach, 151 N. 4th St. "“Slae a San Francisco: The Adam-Hill Co., 244 Ninth St. 


MAKERS OF GOOD GEARS SINCE 1877 
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S&S SPECIAL WORM 
MILLER for heavy, smooth 
cuts. Quick change feed 
and speed boxes. 


is setting entirely 
new standards of 


gear_ perfection 
through increased 
output combined 


with higher finish 


and accuracy. 


S & S HOB AND TOOL 
GRINDER which indexes 
fully automatically from 
gash to gash. 


Exclusively 
Special 

Ond : 

tande 


Hob shown above is smallest size we make for arbo 
use. 120 pitch—34” in diameter; we make smaller 
sizes than this in stem types. 


Gear cutting Hobs are only one of our products. 
This one was made for machining rollers for plati- 
num strip :007” thick for jewelry. 


We are specialists in Small Hobs of every. 
variety. If you have a problem let us help 
you. All standard and many special sizes of 
Small Hobs always in stock. 


MEISSELBACH-CATUCCI MFG.'CO. 
54 Stanton Street, Newark, N. J. ) 


| 
THE SIGN OF GOOD GEARS © 


DIEFENDORF GEARS 


ALL METALS 
MICARTA, CELORON, FIBROC, 
RAWHIDE 

Spur, Straight Bevel, Spiral Bevel, 
| Helical, Internal 


LET US QUOTE 


% 


Diefendorf Gear Corporation 
SYRACUSE, N. Y., U.S. A. 


te ~) 


Hindley Worms and Worm Gears fit perfectly into 
the scheme of low costs and greater machine effi- 
ciency. Their special design provides for wider 
tooth faces, greater tooth contact—hence lower pres- 
sure per square inch of tooth contact. 

This superior design, resulting in highly efficient power 
transmission and unusually long wear, is constantly in- 
ereasing the list of Hindley users. Many of the coun- 
try’s most prominent manufacturers are already in- 
cluded. Try Hindley Gears—you’ll find them all we 
claim-—perhaps more. Write for details. 


HINDLEY GEAR COMPANY 
504 North 19th Street, PHILADELPHIA, PA. 


Gears that Mesh with Profits 


Hindley Speed Reducers are made in many sizes with Hind- 


ley Worms and Worm Gears. Efficient, dependable, lasting. 
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No. 14 Fully Automatic 


THE D. E. WHITON 
NEW LONDON 


SS For cutting odd lots of diversified gears—Reduce your costs 


by using 


Whiton Fully Automatic 
Gear Cutting Machines 


They are easy to set up and are espe- 
cially well adapted to meet the require- 
ments of shops which have to produce a 
wide variety of gears. These machines 
can also be used to advantage on produc- 
tion work. 


The machine shown will cut spur, bevel 
and worm gears up to 32” diameter. 


Descriptive Literature on request 


MACHINE COMPANY 
CONNECTICUT 


SWAGERS 


Are Consistent 


Profit Makers 


The Etna Swagers shown are three of a 
battery of five in the plant of a large 
Detroit automobile manufacturer. They 
are pointing tubing ranging in size from 
1-1/6” to 134” in diameter before it 
passes through reduction dies. 


Simplicity is the keynote of Etna design and 
operation — that’s why this large Detroit 
automobile manufacturer found them so eco- 
nomical for reducing, pointing and tapering 
metal tubing and rods. 


But Etna Swagers do more than the reduc- 
tion work. The thousands of hammer-like 


The Etna Machine 


blows these machines deliver actually 
strengthen the swaged portions by increas- 
ing the density and elasticity of the metal. 
Rugged construction and fine materials make 
Etna Swagers last unusually long and every 
operating hour is profitable. Write us for 
complete details. 


Company, Toledo, Ohio 


Maplewood Avenue and Castle Boulevard 
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Auburn Thrust Ball Bear- 
ings have angular (bank- 
ed) surfaces in each race 
that facilitate circular 
travel, and maintain align- 


Style. T-1 


AUBURN BALL BEARING CO. G226 


ment of machine parts, 
There are many styles and 
sizes. Write for data 
sheets. 


Thrust 
MONEL AND 
BALLS 


\) 73 Clarissa St., Rochester, N. Y, 


Wherever there is sudden 
or constant thrust—friction’s 
greedy jaws eat up profits. 


“UNIVERSALLY 


HARTFORD 
BALLS FOR BEARINGS 


Made from High Carbon Chrome Alloy Steel 
Carbon Steel Balls 
Bronze, Aluminum, Stainless Steel 
High quality and rigid inspection insure 
best results 


Write for Size and Price List 


THE HARTFORD STEEL BALL CO. 


HARTFORD, CONN., U.S. A. 


Aetna Thrust Ball Bearings, 


made by specialists, recommended 
by industry, reduce maintenance 
costs by reducing wear and tear on 
valuable machinery. 


IT WILL PAY YOU 


To Get Our Opinion and Quotation On 


SPEED REDUCERS 


SUPERIOR DESIGNS « « ANY NUMBER OF STEPS 


RICHER ENGINEERING 


75 East Wacker Drive CHICAGO, ILL. 


High im Quality 


& Performance 


AETNA BALL BEARING MFG. CO. 


4600 SCHUBERT AVENUE 
CHICAGO, ILLINOIS 


Heavy = Ball Thrust Bearings 


STANDARD DIMENSIONS 
or to ORDER, up to 12” Shaft Dia. 
ONE OR ONE THOUSAND 


The Gwilliam Company 
360 Furman St., Brooklyn, N. Y. 
Send for Catalog 


The BANTAM BALL 
BEARING CO. 


Ny SOUTH BEND INDIANA 


Dall and Roller Bearings, Diameters 4" to 30" 
—one or a hundred thousand. Standard and Special Sizes . 


—~ ABBOTT — 
STEEL BALLS 


for Bearings and Burnishing 
Also “Abbott Ball Burnishing Barrels” 


The ABBOTT BALL COMPANY 
1045 New Britain Ave., Hartford, Conn. 


Simonds Cut Gears 
DOUBLE-D 


All Metal B Stlent Gears 


Your next order for silent pinions 
should be for the 


D D SILENT STEEL PINION 


SPUR—BEVEL- MITER & WORM 
GEARS and RACKS. CUT TEETH. 
The Simonds Manufacturing Co. 


25th Street PITTSBURGH, P Ae 
W. R. McDonough & Co., Agents, National Bldg., Cleveland, Ohio 
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Super-Strom Maintains 
Location Longer than Any Other 
Type Bearing 


RODUCTION hold-ups to adjust or 
“%) replace bearings are unnecessary in 
installations where the Super-Strom 
supports shafts or spindles. These high- 
quality Ball Bearings do not wear and 
never need adjustment. Continuous unin- 
terrupted operation is assured. 


The Super-Strom has many construc- 
tional advantages that distinguish it from 
‘ other bearings. High carbon, Chrome 
Alloy Steel—a maximum number of 
Molybdenum steel balls—deep race grooves 
—retainers pressed from heavy gauge steel 
are features insuring a quality bearing of 
exceptionally high load-carrying capacity 
and longer life. 


STROM BEARINGS CO. 


Division of Marlin-Rockwell Corp. 


4553 PALMER ST. CHICAGO, ILL. 


BEARINGS 


Mn, 
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N these days of intensive com- 

petition, reduction of costs is 
always of interest to the manu- 
facturer. Not often are “low 
cost’’ and ‘“‘quality’’ combined 
in one product. “Commercial” 
Annular Ball Bearings are an 
exception. These bearings are 
high-grade bearings, sold at a 
moderate price, due to enormous 
production and world-wide use. 


ood Beari ngs 
the Right Price 


“£NOMMERCIAL” _ bearings 

offer many distinct advan- 
tages. There is the famous three- 
point contact—an exclusive fea- 
ture which’ provides longer wear 
and better service. There are 
more balls. There is also a com- 
bined radial and thrust load with 
thrust in either direction without 
adjustment of any kind, and— 


speeds up to 2500 R.P.M. 


Here is everything you can ask in a bearing and the cost is no greater 
than you are asked to pay for inferior bearings. Let us tell you more 
about ““Commercials,”’ and let us also give you the benefit of our long 


experience in this field. 


Send for Illustrated Catalog, Discount Sheets and Samples 
THE SCHATZ MANUFACTURING COMPANY 
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Better bearings 
eost the user less 


EALIZING that a machine can be no more 

free from attention than are its bear- 
ings, the Peerless Machine Company was care- 
ful to select New Departures for its Universal 
Type Metal Cutting Saw. 7 7 Designers, build- 
ers and users have found them supreme for 
giving rigidity to spindles, quietness to gear 
boxes, and free-running smoothness to lead 
screws and controls. Readjustments are never 
necessary; lubrication and upkeep expense 
practically nil. » » When a machine is worn 
out, its original New Departures often show no 
signs of wear. + 7 The New Departure Manu- 
facturing Company, Bristol, Connecticut; De- 


troit, Chicage and San Francisco. 


NEW DEPARTURE 


BALL BEARINGS 
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ADE OF THE FINEST high carbon chrome alloy 
steels, Federal Radial Ball Bearings possess unusual 
stamina. Long life and dependable wear are char- 

acteristics of these bearings—characteristics which mean 
economy and absence of trouble. Consequently, the perform- 
ance of “Federals” is just as pronounced as their quality. 
That is why manufacturers select Federal Radial Ball Bear- 
ings in preference to ordinary bearings. 


We shall be pleased to forward samples, quotations and 


complete information to those interested. 


Detroit Office: 


The FEDERAL BEARINGS CO., Inc. ©& 


RADIAL BALL BEARINGS 
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SMOOTH BEARINGS 


Require more than 
Fine Machining— 


ETAL structure is the most important factor, 
if the bearings are to hold the smooth sur- 
face over a long period. 


Non-Gran Bronze is made of virgin metals, by a 
highly specialized process that develops and holds 
a smooth, almost frictionless bearing surface and 
cannot flake-off, owing to the closely interwoven 
interlocking fibrous structure. 


Solid or cored bars, *4” to 5” o.d., in 1- and 2-foot 
lengths. 


Write for our latest Descriptive Folder 


American Non-Gran Bronze Corp. 
Berwyn (Philadelphia District) Penna. 


| BuUuILT 


USHINGS 


| The product of America’s Foremost Ball Plant 
Balls. | 
f Ball Bearings (annular and thrust). | 
Roller Bearings (tapered). 

Let us figure with you. 


HOOVER STEEL BALL COMPANY 
Ann Arbor, Michigan 
Branches: Chicago, Brooklyn, N. Y., San Francis 


Buckeye Products — Bearings, 
- Bushings, Bronze Bars, Babbitt 
—are quality stock that reduce 
costs by delivering better service. 


Immediate deliveries on finished bush- 
ings and bronze bars published in the 
“Service Stock List’’—send for it. 


_ The Buckeye Brass and Mfg. Co. 
6410 Hawthorne Ave., Cleveland, Ohio. 


Chicago Representative: Tool Equipment Sales Co., 
18 S. Clinton Street 


QUALITY IS MAKING US FAMOUS 
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You Pay Nothing 
For This 


Experience 


HE one who designs, 

builds or uses a machine 
often pays a high price for 
experience. Knowledgeinad- 
vance avoids costly experi- 
mentation and production 
difficulties and assures good 
performance in the hands of 
the user. 


You do not need to pay any- 
thing for Bushing Bearing 
experience. Here exists a vast 
fund of metallurgical and 
technical knowledge devel- 
oped at our own expense in 
years of research, production 
and observation. It is offered 
to you freely. 


Leading machinery manu- 
facturers in allindustries have 
obtained here, and without 
cost, the answer to bearing 
problems which they had pre- 
viously sought in vain and at 
great expense. You are in no 
way obligated by consult- 


ing us. 
THE BUNTING BRASS & 
BRONZE CO. 
TOLEDO, OHIO 
Branches and Warehouses at 
NEW YORK CHICAGO 
276 Lafayette St. 2015 S. Michigan Ave. 
Canal 1374 Calumet 6850-6851 
BOSTON PHILADELPHIA SAN FRANCISCO 
36 Oliver St. 1330 Arch St. 198 Second St. 
Hancock 0154 Spruce 5296 Douglas 6245 
Race 1127 
EXPORT OFFICE 
Toledo, Ohio 
Patterns and Tool Equip- 
ment for over 20,000 dif- 
ferent designs. PHOSPHOR BRONZE 


BUSHING BEARINGS 
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Real Good 
Friction Clutch 


The Peerless 


It’s Unit-Adjusting 


The peerless Unit-Adjusting Clutch is powerful yet 
compact; has few parts, all interchangeable; and 
all adjustment for wear is made at one point. 


Adjustment is so simple that it can be made by 
anyone without the use of any special tools. Simply 
loosen the small hollow set-screws in adjusting nut 
and with clutch thrown out of engagement turn 
the toggle mechanism with your two hands—see 
illustration above; turning to the right to tighten 
the clutch and to the left to loosen it. 


May we send you a copy of Bulletin No. 571? 


Chambersburg, Pa. 


NEW ENGLAND BRANCH: SOUTHE: RN BRANCH: 
Cambridge. Mass. Greenville, SC. 


Makers of Shafting, Hangers, Collars, Pulleys, Friction 

Clutches, Ball Bearings, Flexible Couplings, Rope Sheaves, 

Pillow Blocks, the U. G. Automatic Belt Contactor, Grooved 
Pulleys for “V” Belts and Complete “V” Belt Drives. 
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“Waterbury” 


are accurate and efficient, 
High carbon chrome alloy 
steel—that is the outstand- 
ing characteristic. It means 
long wear, hardness, uni- 
formity in performance. Sur- 
faces highly finished. Supe- 
rior results achieved through 
superior workmanship and 
material. Meet the demand 
for the better grades of balls, 


HIGH CARBON, CHROME ALLOY 
STEEL BRONZE, MONEL METAL, 
STAINLESS STEEL BALLS. 


THE WATERBURY STEEL BALL CO., INC. 


POUGHKEEPSIE, NEW YORK 


TEEL BALLS 


these famous steel balls 


Standard or Special Sizes 
Write for complete information. 


The New FLEX-RING! 


Clip and mail the coupon 


for a copy of Flex-Ring 
Bulletin, 35-A. 


A Full-Floating All-Metal 


Flexible Coupling 


Fully enclosed, approach- 
ing a universal joint in de- 
sign and quiet in opera- 
tion. The ONLY coupling 
now manufactured that: 


1—Allows for excessive 
misalignmento 
shafts. 

2—Allows for excessive 
offset between shafts. 

3—Permits end-play with 
minimum resistance. 

4—Absorbs shocks and 
vibrations in the 
drive. 


Without Increasing 
Bearing Loads. 


FLEX: 


The T. L. Smith Company 2 
1201-32nd St., Milwaukee, Wisconsin 
Send us the Flex-Ring Bulletin No. 35-A. 


AGEDGON OL. 
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POWER TRANSMISSION ASSOCATION 


F-4 


N these days of strenuous com- 
petition, every manufacturer 
needs to watch overhead expense. 
A big item in this bill that all in- 
dustry must pay is that of powerloss 
—waste through inefficient trans- 
mission of power,or heavy expense 
in maintaining present forms. 


Morse Silent Chains cut these 
losses. They are easy to install 
and maintain, they do away with 
complicated and expensive ar- 
rangements of belts, shafts, and 
gears. They increase production 
by maintaining a positive speed 
on the driven shaft, at the same 
time they have the flexibility ot 
a belt. They are compact, con- 


serving valuable floor space for 
useful production, and they save 
wear on expensive machines due 
to shock loads in starting and 
stopping. And over long periods 
of time, they deliver 98.6% of 
power generated to the point 
of use. 


The full story of Morse Chain 
Drives, and the economies that 
they will effect in your industry 
is ready for you. It will be sent 
to you on request, without obliga- 
tion. In addition, a Morse engi- 
neer will be glad to confer with 
you at your plant on power trans- 
mission problems. Write for the 


data file, the engineer—or both. 


MORSE CHAIN CO., ITHACA, NEW YORK 


Branches in Principal Cities 


MORSE; 


SILENT CHAIN 


Morse equipped Monarch lathe in 
plant of Cadillac Motor Car Co. 

Morse Silent Chains are standard 
equipment on Monarch Lathes. 


DRIVE 
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A Ford Tribloc is used here for the 
handling of hot dies - work demanding 
an absolutely safe, smooth operating 
hoist. Ford Triblocs are daily becoming 
more and more popular in plants where 
delicate lifting problems must be solved. 


Ford Triblocs are available in all sizes 
from 4, to 40 tons, with a complete line 
of roller bearing trolleys, both standard 
and low head room types. 


FORD CHAIN BLOCK CO., PHIIA., PA. 


UP 


SEND FOR 
BOOKLET 


RENOL 


STANDARD 


PRODUCTION 


By installing Renold- 
Boston Stock Drives, 
They transmit power 
smoothly and easily at 
high speeds, and enable 
you to improve and in- 
crease production. Use 
all the power you pay 
for by installing Renold- 
Boston Stock Drives. 
Install a trial drive—it 
will soon return its cost. 


D-BOSTON 


STOCK DRIVES 


24 HOUR SHIPMENT 
Any Drive from 1 to 100 HP. 


HANS RENOLD IN 


Boston Gear 


C. 200 HUDSON ST.,NEW YORK 


or any 
Works Sales 


¢o.Brancl. 


Hoist 


that Lasts 


NOTE: 


Harrington hand 
chain hoists come in 
six types up to 20 
tons capacity. There 
is a Harrington elec- 
tric hoist for routine 
14 and 1-ton lifts. 


The Gear construction in Har- 
rington Peerless Hoists is the 
same as in autcmobile trans- 
missions—of alloy, heat-treat- 
ed steel. Not a single gear 
has been returned broken or 
worn during the years these 
gears have been used in the 
hoists. Gears will be the last 
part of a Harrington hoist to 
wear out... Only one feature 
of Harrington all-steel hoist 
design. Write for literature. 


THE HARRINGTON COMPANY 
PHILADELPHIA 
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Buit for Pertormance 


PARTS STATIONS 

Boston, Mass.—Rapp-Huckins Co. Inc., 59 
Haverhill St. 

Buffalo, N. Y.—Edward W. Rode, 45 A. St. 

Cleveland—Industrial Engine Parts, Ine., 
1053 E. 61st St. 

Chicago—Motive Parts Co. of America, 
Inc., 2419 Indiana Ave. 

Des Moines—Motive Parts Co. of America, 
Inc., 1204 W. Grand Ave. 

Detroit—Whitney Brothers, 6464 Epworth 
Blvd. 

Fort Worth, Tex.—Fort Worth Wheel & 
Rim Co., 312 Throckmorton St. 

Houston, Tex.—Portable Rig Co., Inc. 

Los Angeles—Coast Machinery Corpora- 
tion, 406 E. Third St. 

New York City—John Reiner & Company, 
Inc., 309 Church St. 

Philadelphia, Pa.—Maerky Machine Works, 
240 Cherry St. 

Pittsburgh, Pa.—Motive Parts Co. of Pa., 
6314 Penn. Ave. 

Raleigh N. C.—Motor & Equipment Co., 
215 E. Davie St. 

San Francisco—F. Somers Peterson Co., 57 
California St. 


Tulsa, Okla.—Buda Engine Service Co. of 
Tulsa, Inc. 


Twin Disc CLuTCH COMPANY 


RACINE 


A developed for use in machine tools, 
the Twin Dise Clutch, in both oil- 
sprayed and dry plate types, is built to 
precision standards equal to those of any 
other part of the machine. 


S. A. E. tolerances and 100 per cent 
inspection of materials and workmanship 
assure to users: 


1. A permanent quality of smooth engage- 
ment. 


2. Positive load carrying action to full 
capacity. 

3. Ease of maintenance in perfect adjust- 
ment. 


4. Complete interchangeability of parts. 
5. Assurance of long, useful life. 


Machine tool manufacturers can depend 
upon uniform high quality in every size and 


both types of Twin Dise Clutches. Write. 
o¢4¢ 


This Company now manufactures two types of clutches in 
sizes suitable for use in machine tools. One is a mul- 
tiple plate clutch operating in oil. The other is a dry 
plate clutch with either single or multiple driving 
plates. Both types possess, to a high degree, 
the Twin Disc features of smooth engage- 
ment, ease of adjustment, dependability, 
long life and adaptability to engineer- 
ingconditions. A largenumber of 
prominent machine tool man- 
ufacturers have adopted 
Twin Disc clutches as 
standard equip- 


ment. 


WISCONSIN 
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e., Philadelphia 


MERICAN 


TEEL SPLIT 


x HANGERS | PULLEY 


PATENTED PATENTED 


Do Conway Clutches 


Increase Production: 
Listen to This! 


On a machine tool built expressly to machine valve 
castings, production yas fifty (50) per day. The 
factory superintendent was satisfied with the pro- 
duction, but he was on the other hand, thoroughly 
disgusted with the “bang it in” and “drag it out” 
make and break of the clutch controlling the drive. 


So—the clutch was replaced with a Conway Disc 
Clutch Pulley. 


Production increased from fifty (50) to seventy- 
nine (79) pieces per day, and all the other machine 
operators in that department are clamoring for 
Conway Disc Clutch drives. 


Easy engagement, instant release, dragfree idling, 
power capacity and centripetal action, — coordi- 
nated excellently into splendid start, go and stop— 
that enhances operator morale—which in turn 1n- 
creases production. 


But there is more to the Conway Disc clutch than 
this. Get out our bulletin DC and take a look at 
the last word in friction clutches. 


The Conway Clutch Co. 
1962 W. 6th Street, CINCINNATI, OHIO 
“The Conway Clutch is a splendid Clutch” 
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* 
_ Any trained eye can see why Americans” are superior. _ 
_ The reasons are built in everywhere throughout their _ 
_ scientifically designed pressed steel construction. 
) _ Notice the hub, for example. A pulley is a continuous _ 
lever. The hub the multiplied strains 
_ That is why the hub of the “American Pulley i 
_ brute for strength . .. why powerful bolts clamp it | a 
_ the shaft so securely that generally, no keys are sions: ao 
_ sary... why it is complete in itself, with or without a _ 
_ bushing .. . a solid foundation upon which to build 
| THE AMERICAN PULLEY COMPANY 
____Pressed Steel: Pulleys Hangers 
| | : 
} 


RAMSEY ROLLER BEARING JOINT S 


Symmetrical Design a 
Feature in Operating Efficiency 


The links and pins of Ramsey Silent Chain are pfovi 


e symmetrical; the chain operates with equal effici- 


)- ency in both directions—a particular advantage in 
y the case of a reverse drive of the type shown here. O eT 


e. Ramsey Silent Chain Drives are . e 
sc used on these dual washers because ansmisSsion 
they give perfect satisfaction on : 
y- the short centers although revers- 
> ing under full load from 7 to 11 
times a minute. Why Ramsey Silent 
’ Chain is Preferred 
g The New Ramsey Catalog gives 
li- interesting details on a variety of Accuracy 
“a installations—may we send it? Quiet Operation 
Symmetry 
" RAMSEY CHAIN COMPANY, Inc. 
at 1039 BROADWAY ALBANY, N. Y. 
BRANCH OFFICES AND AGENTS 
Atlanta, Ga. Ramsey Chain Company, Inc., Detroit, Mich., Ramsey Chain Co., Inc., (Branch Pittsburgh, Pa., Starr Equipment Co. 
Baltimore, Md Office and Warehouse) and Palmer-Bee Company. Pochester, N. Y., Erskine-Healy, Inc. 
Birmingham, Ala”, Co. Gastonia, N. C., Ferguson Gear Co. St. Louis, Mo., Morse 
Boston, Mess., Rams iz , Vann Supply Co. Kansas City, Mo., Morse Engr. Co. Salt Lake City, Utah, National Equipment vag 
nies lain Company, Inc., and Los Angeles, Cal., F. Millard Engr. Co. San Francisco, Cal., Ramsey Chain ompany, ne., 
Chicago, Il. ‘uae ‘Che Ng Newark, N. J., Ramsey Chain Company, Inc. (Branch Office and Warselouse) and Pacific Gear 
Cleveland, ch Inc. New Orleans, La., Standard Supply & Hadwre. Co. «& Tool W orks. Wastes. Cc 
(Branch Office and W. — ompany, Inc., New York, N. Y., Ramsey Chain Company, Inc. Utica, N. Y., Langdon & Hughes Constrnetion ‘ , 
Columbus, Ohio, Osborne Pa., Ramsey Chain Company, Inc., and Factory: Hamilton Gear & Machine Co., 
Denver, Colo., E. C. Horne Machinery Co. 
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FLEXIBLE STEEL PIN UNITS 
BUSHED Sites 


RENEWABLE 


Note especially the improved construction of this bushed, laminated-pin 
type. Easy to install, satisfactory service and lower maintenance because 
all-metal and no movement or wear on shaft flanges. 


For direct-connected and geared motor, turbine, engine drives 


You will find them today improving ling all accidental shaft misalignments. 


More and easier endwise movement. Self 
the operation of machines every- lubrication for most usual drives. Easy 


where, as more than 76,000 to line up, disconnect or assemble. Greater 
FRANCKE couplings have been bore and power capacity, resulting in 


installed since 1912. 
Stock sizes up to 500-750 H.P., larger 
Special features worth your careful at- sizes up to 5000 H.P. built to order. 
y | tention include: Spring cushion for load 
FLEXIBLE COUPLINGS shocks and vibration. Provision for hand- Send for new Catalog No. 40. 


SMITH & SERRELL, 62 Washington St., Newark, N.J. 


| 

| 

| 

| FRIcTION 


ano | 
| 
TCHES 

BROWN CLUTCHES 

Automatically Self-Lubricating 
. Sleeve bearing, shift collar—every moving part in 
SEND FOR | a Brown Mule-Pull Clutch is positively, automatic- 
Friction Clutch Catalogs ally self-lubricating. There is no chance for un- 


| due wear. 
Any or All of the Following Sent Free on Request. 


| 1. High Speeds 
| 2. Moderate 
Speeds 


Common faults of clutch construction and design 
have been eliminated, and Brown Clutches provide 
a positive control which eliminates lost motion and 
prevents the shocks and jars so destructive to your 
costly machines. A substantial reduction in power 
costs usually follows Brown installations. Send for 
Bulletin 25. 


3. Double Discs 
4. Steel Pulleys 


| BROWN 
| ENGINEERING | 
| COMPANY 
THE MOORE & WHITE CoO. .| a 
2707 No. 15th St., PHILADELPHIA, PA. ‘ound 
“Friction Clutch Manufacturers for 44 Years” Mule-Pull Products 


CANTON PORTABLE 
Floor Cranes 
The Biggest Time Savers 

in Your Shop 


Provide for movement of small 
loads without bringing the big 
overhead crane into action. 
With a Canton Portable, loads 
up to 6000 Ibs. can be quickly 
and easily handled. Friction 
Load Brake holds load wherever 
it is placed—prevents 4 accidents. 
Low base will slip under almost 
any machine. A Canton pays 
for itself in no time. Send for 
details. 


CANTON FOUNDRY & 
MACHINE CO. 


CANTON, OHIO 
New York Office: 101 W. 31st st. 


Hanna Hoists 


Will Do The 
Job For Less 


Catalogue No. 15 Gives Many 
Illustrations. 


May We Send It? 


Hanna Engineering Works 


1763 Elston Avenue CHICAGO, ILL. 
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WHITNEY 
Silent 
Chain Drive on 


No. 3 Cincinnati 


Miller 


SALES AND ENGINEERING OFFICES 
NEW YORK CLEVELAND 
rs L. C. Biglow & Co., Inc. Smith Power 
250 W. 54th St. Transmission Co. 
BOSTON 1213 W. Third St. 
all The Whitney Mfg. Co. DETROIT 
ig 250 Stuart St. The Whitney Mfg. Co. 
yn. PHILADELPHIA 2-240 
ds The Whitney Mfg. Co. General Motors Bldg. 
ly 133 So. 36th St. SAN FRANCISCO 
on Philadelphia Gear Works A. H. Coates Co. 
Erie Ave. and G St. 615 Howard St. 
st SEATTLE 
ys eorge McPherson A. H. Coates Co. 
201 Norwood Ave. 
or CHICA 1743 First Ave. So. 
The LOS ANGELES 
Whitney Mfg. Co. 
3 549 W. Washington Blvd. L- 
PITTSBURGH 
Pittsburgh PORTLAND, ORE. 
Gear & Mach. Co. Portland Iron Works 
St. \ 27th & Smallman Sts. 495 Northrup St. 


ORE power for heavy cuts — freedom 
from delays due to belt troubles — more 
flexible speed control — wider choice of location 
—every shop man knows the advantages that 
come from substituting individual motors and 


WHITNEY Silent Chain for belt drives on 


machine tools. 


If you are buying new machines, the manufac- 
turer will be glad to equip them for WHITNEY 
Silent Chain Drive; and when it is a question of 
changing over belt-driven machines already in 
use, WHITNEY engineers are at your service. 


THE WHITNEY MFG. CO., Hartford, Conn. 


WHITNEY 
SILENT 
CHAIN DRIVES 
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What Other Clutch Maker Can Offer More Than—? 


—a flexible design of proven merit, adaptable to all require- 
ments, that assures a minimum of working parts and a mini- 
mum of trouble. 

—the best clutch for the money, whether low priced for short- 
lived equipment, or the finest obtainable for delicate high 
precision equipment. 

—an engineering staff, backed by 20 years’ experience, to 
work with you without charge in designing your clutch. 


—custom-made quality at ready-made prices. 


THE HILLIARD CORPORATION 


Estimates gladly submitted 


ELMIRA, N.Y. 


ost manufacturers of quali 
machinery have standardized or 

he Ajax Type “‘A’’—Foote Bros. 

. O. James, Lamson, Tabe 
Nash, Phillie Gear, Link-Belt, 
Brownhoist, Dings and many 

thers have tested and accepted 

jax Flexible Couplings. Write for 

plete catalog. 


WAX FLEXIBLE 


CULLMAN SPROCKETS 


for 


Electric Motor Drives 
lo H.P. to 10 H.P. 


Reduction Ratio 

1-1 to 7-1 in Stock 
Whitney High Speed 
Silent Chains on hand. 
Driving Sprockets of 
Steel, Heat-treated and 
Driven Sprockets of 
Cast Iron; Rebored, 
Keyseated and provided with 
Set-screws to suit your require- 
ments. Catalog. 


CULLMAN WHEEL CO., 1339 Altgeld St., Chicago, Ill. 


PULLEYS 


Cast Iron of all sizes 
and every description 


THE A. & F. BROWN CO. 
ELIZABETHPORT, N. J. 


40-HED 
ELECTRIC HOIST 


1/4-ton to 12-ton capacity 
AMERICAN ENGINEERING COMPANY 
Philadelphia, Pa. 


| 2435 Araminge Ave. 


Type E 2700 National Ave. 


Simplicity That Is Efficiency 


The elimination of non-essentials is the first step to secure 
really efficient operation in any working mechanism—the 
simplicity of fundamentally correct design helps insure 
lasting efficiency and durability of Edgemont Friction of 
Clutches. Single adjustment, rollers in levers and woven 
asbestos liners are only a few of the features that guar- 
antee long service without breakdowns and repairs. 


DAYTON, OHIO, U.S.A. purposes. 


Edgemont Clutches, 
Cut-Off Couplings, 
Clutch Pulleys, 
Extended Sleeve 


The Edgemont Machine Company  <tutches and Special 


Clutches for all 
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MARK 


~YALE 


The Yale Screw-Geared 
CHAIN BLOCKS 


Light ... compact ... smooth running .. . 


safe ... strong ... portable . . . goes right to 
the job . . . and works there. 

Raises and lowers loads quickly . . . operates 
on the worm and screw principle . . . mini- 
mum effort . . . holds load securely in any 
position. 

Yale built throughout . . . maximum main- 
tained efficiency . .. adaptable to horizontal 
work when pulling heavy loads 


on rollers or skids. 


THE YALE & TOWNE MFG. CO. 
Stamford, Conn., U. S. A. 


YALE MARKED IS YALE MADE 


Sy 
l in “4 
y 
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men replace 
by planned load handling! 


9 men released from the tiresome, costly job of handling pipe by hand. 4 men 

and a Shepard Monorail System employing two Shepard Cage Operated Hoists 
now do the job with ease. Handling costs are greatly reduced and the pipe 
is handled with greater speed and safety. 


Such are the benefits derived from Shepard's planned load handling in one 
of the Crane Co. Warehouses. They are typical of the Shepard economies 
which are being enjoyed to an ever increasing extent by practically every 

branch of industry—because Shepard builds hoists in more than 5000 
types and sizes, a line so complete as to provide the ideal hoist for 
every job. 


Such features as the Shepard “‘Balanced Drive,” nieenatbe oil bath 
lubrication, total enclosure and unit construction are represen- 
tative of the thoroughness of Shepard design. They contribute 

to the dependable, economical material handling which every 
Shepard Hoist assures. 


Many interesting and profitable applications of Shepard 
Cage Operated Hoists are ‘described and illustrated in the 
‘Aerial Railway of Industry’’ Bulletin. Write for a copy. 


SHEPARD NILES CRANE & HOIST CORPORATION 
380 Schuyler Avenue, Montour Falls, N. Y. 
Works: Montour Falls, N. Y. Philadelphia, Pa. 


CRANE HOIST DIVISION 
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TRAFFIC 


Keep 
rolling with 
ROLLER 
BEARING 
CRANES 


ODAY’S production, stupendous in volume and _ effort, lively “pick-up”, low cost upkeep, power sav- 

amazing in speed, needs modern handlingequip- ings. And Milwaukee Roller Bearing Cranes have 
ment to maintain its pace. Its “heavy traffic” must them in full measure, for they are designed for roller 
ever be kept moving to avoid the penalties of con- bearings and built with roller bearings from motors tot 
gestion and its attendant delay of men and machines. bottom block. (Milwaukee was the first crane builder 
Milwaukee Roller Bearing Cranes are fully adequate to produce a traveling crane completely engineered ; 
to the fast pace of present day production. Easily, for and equipped with roller bearings) ...On your - 
swiftly, and surely they carry their loads, with every next crane requirement investigate what Milwaukee 
bearing—a roller bearing! The work of men and ma- has to offer you in the way of greater crane efficiency. 


chines is accelerated when these cranes serve them. MILWAUKEE ELECTRIC CRANE & HOIST CORP 
Roller bearing advantages are many: less starting MILWAUKEE Representatives in Principal Cities WISCONSIN 


Low Headroom Cranes—3 to 30 Tons 
Standard Cranes to 50 Tons 


Wy 
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COLT AUTOSAN 


REVOLVING AND 
CONVEYOR MODELS 


i. 


For Cleaning and 
From Silverware to Crankcases 


Cleaning parts in process—any kind and almost every size—is 


duction job put on a modern basis by Colt Autosan. 


The model 28 Revolving Type Colt Autosan shown, is particularly adapted for 
such small parts as nuts, bolts, rivets, screws, stampings, etc.—reducing costs on 
by cleaning, rinsing, drying such parts in one 
passing through the machine—the manufacturer saves floor space and guarantees 
the best possible kind of job. Conveyor models are especially adapted to cleaning 


cleaning operations as much as 70% 


larger parts and castings. 


Ask about Colt Autosan Equipment for your work. Let us tell you about profitable 
The Autosan Drying Section is available 


installations in other well known plants. 
as a separate unit. 


COLT’S PATENT FIREARMS MFG. COMPANY, *“"srniisshr* 


a part of the pro- 


Hartford, Conn. 


ii A 
Clark Trailer (Code: Chips”). Hopper body of 24 


and 30 cu. ft. capacity on 1- or 2-ton trailer chassis. 
Over-all height, 53 in.; length, 89 in.; width, 4114 in. 


Clark Chip Trailer 


Quick, Economical Clean-up 


“Chips” handles coal, ashes, refuse,—any bulk ma- 
terial,—but serves as nothing else can when scrap loads 
are to be collected from several stations. Placed at aisle 
intersections in factories and shops, this dump-body 
trailer accumulates refuse until picked up by tractor. 
Dump clean, spotting its load directly into the freight 
cars or on the dump heap. Secure full details by clip- 
ping this ad and sending it with your name and ad- 
dress to 


CLARK TRUCTRACTOR COMPANY 


Liit 


Why 
and waste your time 
with slow lifting meth- 
ods when the 
ROEPER TYPE “R” 
Electric Hoist will do 
the work twenty times 
as fast? 
The price is surprisingly low. Send for Bulletin. 

ROEPER CRANE & HOIST WORKS, Inc. 


Member of Electric Hoist Manufacturers Association 
1740 N. 10th Street, READING, PA. 


amaze you. 


LONGER LIFE 
FOR MACHINERY 


Give your machinery longer life by 
pulling out the grit and dirt with the 


IDEAL} Portable 


Vacuum Cleaner 


Ideal Commutator Dresser Co., g291 miles per hour. “ ae 
1011 Park Ave., Sycamore, Ill. lation expense. UP 


1 
ir- 
Please send me an Ideal Portable Vacuum! from power or light ¢ 
Cleaner on 5 days free trial. ¢ cuit. 
1 


five 
Specify voltage...... and cycles if A.C.| Try out the Ideal 
pecify voltag yeles i days free! Improved fis 
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And still older 
service records 
are coming to 
light, revealing 
that Arguto Bear- 
ings scarcely ever wear 
out—never require at- 
tention and never a drop 


of oil. 
EIRGUTO CON 


Wayne Junction, Philadelphia 


YEARS 


“We like ‘ARGUTO’ Bearings and use 
them and specify them whenever we 
can, because we believe all parties are 
benefited by the transaction. Unless 
all parties are benefited the transaction 
cannot be classed as ‘good’ Business.” 


The above statement was made by the 
President of one of the World’s Lead- 
ing firms of Consulting Engineers. 


Are You 
Overlooking 
This 
Economy 
? 


x 


R 
0il Cups 


FOR EVERY 
LUBRICATING NEED 


No. 251-D 


275 

— No matter what method—if any—you are 
now uSing to reclaim your used cutting oil, 
; DESIGNERS %, BUILDERS = you are daily throwing out gallons that 

OF THE could be used over and over again. 
Practical Spring Hinge C 
eta Reclaiming with Barrett Centrifugals saves 
15 YEARS 


90%—three times as much as ordinary 
methods. Figure up what 60% of your 
yearly cutting oil amounts to—then write 
to us for the full story. You’ll be interested! 


THE LEON J. BARRETT co. 


Successor to Curtis Machine Company 
1475 Grafton Street WORCESTER, MASS. 
Centrifugal Dryers Curtis Oil Extractors 


] Send for New Catalogue A 
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The Correct 
Quantity of Oil 
to Every Bearing 


AUTOMATICALLY 
POS/TIVELY 

S/MULTANEOUSLY 
i 


DROPS TABLESPOON 


BOWEN OIL SHOT is the modern system of 
lubrication for industrial machines. One 
stroke of the plunger and the entire machine 
is oiled—each bearing receives the proper 
amount whether it requires one drop of oil or 
a tablespoonful. 


Unfailing in operation, the BOWEN System 
provides positive, effective lubrication at a 
cost far less than obsolete hand methods. 
Production shutdowns resulting from im- 
proper oiling are avoided, repair expenses 
saved, operating and overhead costs reduced 
by this economical system. An interesting 
booklet describes BOWEN OIL SHOT fully. 
Write for a copy. 


Bowen Products Corporation 


Auburn. 
N. Y. 


OIL SHOT 


BOWEN 


“ONE SHOT DOES THE TRICK” 
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Ajax Metal 


for Better Bearings 


As makers of all kinds of 
babbitts, we unhesitat- 
ingly recommend Ajax 
Bull Bearing Alloy for 
99% of all bearing relin- 
ing jobs. It runs cooler, 
wears longer and costs 
far less than ordinary 
babbitt. 


Ajax Bull Bearing Alloy 
is made from the finest 
Virgin Metals to a scien- 
tifically correct formula 
by the Ajax Process. An 
interesting booklet en- 
titled “Babbitt Facts” 
explains why Ajax Metal 
improves bearing service. 
Write for a copy. 


The Ajax Metal Co. 


PHILADELPHIA 
Established 1880 
NEW YORK CHICAGO 
CLEVELAND 


| 
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Three 
Profits 


Now Easily, Cheaply, Quickly Stopped, 
Say Experts. Read These Facts 


garded leaks that drain profits in any 
manufacturing business. Leaks that in- 
dustry has put up with too long. 


Here are three of the most unnecessary 
and costly leaks: 


1. Bearing troubles and consequent break- 
downs. 


E is the unseen, too frequently disre- 


2. Excessive lubricating labor cost. 


3. Wasted lubricant—a pint for the floor 
and product in process to every pint that 
goes into the bearings. 


Alemite High Pressure Lubrication Sys- 
tems prevent 75% of bearing troubles and 
consequent costly shutdowns. Save 50% 
and more in lubricating labor and lubri- 
cant. Lubrication is easy—so it is not 
neglected. Sure—so it is done right. With 
Alemite Systems every bearing is easy to 
reach for lubrication. Each receives a 
sufficient quantity of lubricant—vet there 
1s no wasted lubricant to stain floors, to 


spoil the product being manufactured or 
handled. 


Manufacturers of machinery know that 
proper lubrication means longer life, greater 
efficiency, freedom from repairs. So more 
than 600 leading manufacturers of ma- 
chinery equip their product with Alemite. 


But you do not need to wait for new ma- 
chinery to secure the advantage of Alemite 


High Pressure Lubrication and Alemite 
Lubricants. 


Alemite fittings are made to fit present oil 
holes and replace oil and grease cups. The 
installation requires only a few minutes. 


And the cost is small—yet an Alemite fit- 
ting, costing only a few cents, may save a 
bearing which would cost many dollars to 
replace, in material, in labor and loss of 
productive time of the machine. 


And with this system lubricant is handled 
from Barrel-to-Bearing without even expos- 
ing to air or wasting an ounce. 


In every line of industry, from bakeries to 


Alemite Button- 
head Fitting 


Alemite Push- 
type Fitting 


Alemite 
Dot Fitting 
(Formerly Dot) 


1022 


ALEMITE 


High Pressure Lubrication 
for Modern Industry 


Alemite Lubrication Saves 
$5,000 a Year for a Cigar 
Manufacturing Plant 


Formerly two men spent their 
full time oiling and cleaning 
40 machines. Now one man 
alone maintains 88 machines. 
Each machine 1s cleaned and 
lubricated once a week. 


Officials of the company conserv- 
atively estimate their savings on 
labor, material, and prevention 
of shutdowns to be more than 
$5,000 during the first twelve 
months. Two hundred additional 
automatics recently added to the 
Philadelphia plant were imme- 
diately equipped with Alemite 
fittings. 


steel mills, you will find Alemite Lubri- 
cants actually saving many times their 
original cost each year. 


Learn how Alemite can be profitably 
applied to your present equipment. Learn 
how other manufacturers in your industry 
are effecting savings. An Alemite repre- 
sentative will be glad to give vou a demon- 
stration at your convenieace—without 
obligation on your part. Write for com- 
plete information. 


Alemite Corporation (Division of Stewart- 
Warner), 2678 North Crawford Avenue, 
Chicago, I11.Canadian address: The Alemite 
Products Company of Canada, Ltd., Belle- 
ville, Ontario, Canada. 
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TRADE MARK 


PA PS 
~ fase 


REG. U. S. PAT. OFF. 


CONSTANT SERVICE 


PUMPS 


A constant full flow of coolant, non-clog construction, design that 
eliminates wear on the pumping part! Fulflo Pump features insure 
pump service that enables the grinding wheels to do efficient work 
under the best wet grinding conditions. 


Cut shows the Fulflo Belt Driven Grinder Pump, capacity 35 gallons at 
1800 R.P.M. Also made in other sizes and capacities. Send for details 
of Fulflo Belt and Motor Driven Pumps. 


FULFLO SPECIALTIES COMPANY 


BLANCHESTER, OHIO 


For Retaining 
Molten Babbitt Metal 
While Pouring— 


Modern shops, anxious to 
eliminate dangerous, costly, 
time-killing methods, of re- 
taining molten metal, have 
turned to BABBITRITE. 


A “ready for use’? com- 
pound, BABBITRITE is 
safer, cheaper and easier 
to work than clay or putty. 


SAFER—because BABBIT- 
RITE cannot melt or blow 
out. 


EASIER TO WORK — it 
comes’ already prepared, 
eliminates time-killing mix- 
ing and saves labor. 


CHEAPER—because BAB- 
BITRITE can be used over 
and over at least 100 times. 


You will pour better bearings, quicker and more cheaply, 
with this modern retaining compound. Send for a gener- 
ous free sample. 


MILWAUKEE, WISCONSIN 


Tolhurst Chip Wringers Save 1 n 
the Oil and Save in Labor and Expense 


One Reclaiming Department 
had ten small (1 and 2 
bushels) machines. They in- 
stalled one 48” and a 40” 
Tolhurst, replacing all small 
machines and_ eliminating 
eight operators. 


WRITE FOR CATALOG 


TOLHURST MACHINE WORKS, Inc. 


TROY, N. Y. 


New York Office: 30 Church St. 
Chicago Office: 8 So. Dearborn St. 


Products Manufacturing Co. 


Style C Style B Style D Stvle D 


TUCKER 


Style E 


Oil Hole Covers 2 


ALSO 
SHEAR AND ROD CUTTERS 


AND 
SCREW MACHINE PRODUCTS 


A Type for Every Service 
SEND FOR REVISED CATALOGUE 


Style F 


Rod Cutters 


61 itol Ave. 
W.W.C. F. TUCKER, Inc., cons. 
FOREIGN AGENTS: Fenwick Freres & Co., Paris, France. 
Alfred Herbert, Ltd., Yokohama, Japan. 


“GUSHER” 


COOLANT PUMPS 


a. 
Greater pumping capacity 
on less power 
Write for information 
The Ruthman Machinery Co. 


Front and Pike Streets 
Cincinnati, Ohio 


Model T-L-O 


Hjorth Perfection Spring Winder 


No factory complete without one. Makes : 
kind or left-hand. Hjorth 
‘apacity to wire 
Capacity to 3/16 wire 2:60 Lathe @Tool 
apacity to wire Cc 
ompany 
24 School St. 
Boston, Mass. 
Works: 
(Patented) Woburn, Mass. 


Flexible Steel Tubing 


For carrying coolant on machines. 
Our specialty for seventeen years. 
Sizes: 1/8-, 1/4-, 3/8- and 1/2-inch inside diameter. 


WHEELOCK MFG. CO., Wheelock, Vt: 
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What expectation 
Service 


N the mind of every purchaser of industrial equip- 
ment there frequently arises this question: How 
long a period of service can this equipment be ex- | 
pected to give before extensive repairs or replace- 
ments will be necessary? 


Proper lubrication is a definite, positive factor in 
answering that question, in determining the expecta- 
tion of equipment life and operating efficiency. Prob- 
ably no other element entering into equipment main- 
tenance will pay larger dividends if studied carefully 
and intelligently, than lubrication. 


So important did one large manufacturing company 
consider lubrication in preserving the life of equip- 
ment, that they requested Standard Oil Company 
(Indiana) engineers to make a study of their lubri- 
cation requirements. 


Today, one year later, lubrication costs have been 
reduced approximately 25 per cent and maintenance 


has been cut in half. 
THIS WILL 


During the period covering more than a third of 
a century in which we have been studying and solv- 
ing the lubrication requirements of industry, we have 
developed lubricants for every type of moving mech- 


INTEREST YOU 


Our engineering bulletin 
‘Maintaining the Quality 
of Lubricants in Service,” 
is a thorough treatise on 


the subject. Any plant ex- 
ecutive reading this bulle- 
tin can not fail to realize 
what an important factor 
the care of lubricants is. 


We will be glad to send 
you a copy of this bulletin 
at your request. 


STANDARD OIL COMPANY (Indiana) 


anism. Proper lubrication in your plant is assured if 
you avail yourself of the service of our lubrication 
engineers. Their services are free and place you un- 
der no obligation. If you have a lubrication problem 
call in one of these men. 


e 

; General Offices: 910 S. Michigan Ave. CHICAGO, ILLINOIS 
Davenport Duluth Green Bay Kansas City Milwaukee Saginaw South Bend 
Decatur Evansville Huron La Crosse Minneapolis St. Joseph Quincy 
ings d Fargo Indianapolis Mankato Minot St. Louis Wichita 
Jes Moines Grand Rapids Joliet Mason City Peoria Sioux City 1420 
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The Perfeet 
Lubricant 
for All Speed 
Reducers 


) 


‘THE lubrication of Speed Reducers presents an 


unusual problem. 


Working under a wide variety of services, the Perfect 
Lubricant must be adapted to a wide range of condi- 
tions — light, continuous loads at high speed; heavy, 
grueling punishment that fluctuates from “full speed 
ahead” to “reverse”; heat, abrasive dust, gases, cor- 
rosive vapors and all that. The grease that does the 
job must be trouble proof. And it must be, not only 


LINDSAY-McMILLAN CO., Milwaukee, Wisconsin 


PRODUCTS 


-LINDSAY-MCMILLAN CO. nic 


Plants: Savannah-Milwaukee 
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gear grease. It must assure the perfect functioning 
of bearings. Plain, roller, ball — chain oiled, force 
oiled or splash; all kinds of bearings must be lubri- 
cated, as well as all types of gears. 


Delco No. 410 is our recommendation because we 
have proven it to be a perfect lubricant in countless 
tests. If your requirements embrace some extraordi- 
nary service factor—ask Lindsay-McMillan prescrip- 
tion Grease Service for recommendations. 


Dept. D-8 


DUSTRIAL 
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‘a It is the dollars-cost-per-unit of productive 


ry capacity that determines the economy of one 

type of motor over another, not the dollars 
pi per horsepower. Wagner has built up a well- 
rounded motor service to industry... Wagner 


ip makes every commercial type of a. c. motor. 


Whatever your requirements, Wagner can recom- YG 
mend without prejudice the right motor for the job. rt 


Literature on Request 


WAGNER ELECTRIC CORPORATION if 
6400 Plymouth Avenue, St. Louis, U.S. A. 


P Wagner Sales Offices & Service Stations in 25 Principal Cities ip 

+ emai FANS .... Desk, Wall and Ceiling 

SFORMERS ... Power, Distribution and Instrument 
OTORS . . . Single-phase, Polyphase and Direct Current 


61-7631-9 
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XTREME simplicity marks the new Reed-Prentice 
line of lathes—for example, only 9 gears are used for 
8 spindle speeds in the headstock. 


And, befitting such simplicity, this line is furnished with 
G-E “built-in” motor and controller—an arrangement 
that gives compactness, refinement, accuracy, and many 
other advantages essential to efficient, economical pro- 


duction. 
More and more, manu- 
facturers are working 
with G-E machine tool 
specialists in putting G-E 
motors and G-E control 
on their machines. 
Specify G-E Motorized 
Power and you get a 
modern electrified ma- 
chine. 


This is another example of the modern trend, which 
promotes utility by making G-E Motorized Power an 
integral part of the machine. 


otorized Power 
—fitted to every need 


200-266 
JOIN US IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY SATURDAY AT 8 p. M., E.S.T. ON A NATION-WIDE N.B.C. NETWORK 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y., SALES OFFICES IN PRINCIPAL CI}IIE* CITIES 
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LE, 
Sliding 
le | 
| 
Swing over bed Threads, With Quic 
Tailstocy Spindle: Floor Space: 
i Diamete, bed, length Width x he: 
Taper hole in SPindle, Morse taper 4 Weights. 
H Speeds: 
4 
eA 


20 Horse Power Century Type SC 
Multi-Speed Constant Torque Squirrel Cage Induction 
- 3 and 2 Phase Motor 


MULTISPEED 


Constant Horse Power Motors 
Constant Torque Motors 
Variable Torque Motors 


Because the power demand of Multi-Speed Motors is in direct 
proportion to the horse power rating at a given speed, they are 
economical in operation, and are recommended wherever adjust- 
able-speed motors are desirable —as in machine tools, wood- 
working machinery, printing presses, dough mixers, fans, blowers, 
and similar apparatus. 


They are built regularly for 2, 3, and 4 speeds, with wide or nar- 
row speed ranges like 1800-1200 or 1800-600 down to 900-450 
r. p. m. (60-cycle). Special speed combinations available. Temper- 
ature rating, 40° C. 


CENTURY ELECTRIC COMPANY 
1806 Pine St. St. Louis, Mo. 
40 U. S. and Canadian Stock Points and more than 75 outside thereof 


MOTORS 


“THEY KEEP A-RUNNING” 
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Interchangeable Motors 


Simplify Your Motor 


The buffing lathe here shown illustrates 
how Louis Allis interchangeable motors 
simplify the problem of motor mount- 
ings. Hither the a.c. or d.c. Louis Allis 
motor can be mounted on the lathe with- 
out change in the bracket, bolt hole drill- 
ing, or in the lathe itself—because both 
motors have the same mounting dimen- 
sions. 


To assist machinery builders, this fea- 
ture of interchangeability has been in- 
corporated into the entire line of Louis 
Allis motors to the greatest extent pos- 
sible. Not only are most standard a.c. 
and d.c. motors made with important 
mounting dimensions the same, rating 
for rating—but, in addition, vertical 
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Standard Buffing Lathe of well known 
make. Driven by 5 h.p. 1750 r.p.m. 


motor. Equipped exclusively with 
Louis Allis motors. 


Mounting Problem 


and other special types, and motors of 
different ratings and frequencies are 
made mechanically interchangeable. 


The resulting savings—in pattern and 
fixture costs, machining operations, 
stocks, etc.—are’ obvious to machinery 
builders. Advantages like these explain 
why more and more machinery builders 
are standardizing on L.A. interchange- 
able motors. 


Why not do the same? You, too, may be 
able to simplify your motor mounting 
problem by standardizing on Louis Allis 
motors for your entire line of machines. 
May we tell you more about L.A. inter- 
changeable motors? 


MOTORS 


THE LOUIS ALLIS CO., Milwaukee, Wis. 


Motor specialists for 28 years 


Offices in principal cities 


D.C. A 
e e 
=ase=- 
ther Motor Mim 
‘ 


Se 
ties 


To the letter as well as the spirit 


Here at Robbins & Myers we have 
had our ups and downs. We have 
known the fat years and the lean, 
boom times and panic, and we area 
little prideful of the fact that in 
over half a century no customer has 
ever once complained of a breach of 
faith. The good name of Robbins & 
Myers—and the standard of work- 
manship it stands for in the world 
—isa family tradition handed down 
through successive generations. 


And so long as any of us are alive 
we shall continue to give our cus- 
tomers what our long experience 
tells us they need rather than what 
they unknowingly may order, that 
R &M Fans and Motors may con- 
tinue to give “‘plus’’ service where- 
ever they are employed. Often it 
means less profit to us, but a far 
wiser man than we once truly said, 
‘‘a good name is more to be desired 
than great riches.”’ 


If you have a problem in electrical-motored machinery come to Robbins 
& Myers. We offer you the facilities of a completely modern plant, and 
the experience of 31 years’ precision manufacture in designing, building 
and applying electric motors, generators, fans, and electrical appliances 


Adding Machines Confectioner’s Machinery 
Advertising Displays Conveyors 

Air Compressors Dental Lathes 

Baker's Machinery Dish Washers 

Blowers Driers 

Brick Machinery Floor Surfacers 

Churns Folding Machines 

Cloth Cutters Heaters 

Coffee Mills Heat Regulators 

Coin Counters Hoists 


Humidifiers Movie Projectors 
Ironing Machines Portable Tools 
Labeling Machines _ Printing Presses 

Oil Burners eer Equipment 

Office Appliances icket Selling Machines 
Organ Blowers Vacuum Cleaners 
Mailing Machines Ventilating Fans 
Machine Tools Unit Heaters 


Meat Choppers Washing Machines 
Milking Machines | Wrapping Machines 


Robbins & Myers, Ine. 


Springfield, Ohio 


Brantford, Ontario 


1929 
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The Most Complete 
Line of Drum Controllers 
in the World 


Cylinder Construction 


Non-Reversing Type. 
Cylinder is a one-piece 
brass or aluminum 
casting. 


Reversing Type. The 
brass or aluminum ro- 
tating cylinder con- 
sists of only three 
pieces — two castings 
for the primary switch 
mechanism and one 
casting for the rotor 
circuit. 


Mounting. Castings 
are mounted on a 
square steel shaft, in- 
sulated by a square 
tube of mica 1% inch 
thick. Break - down 
voltage 60,000 volts. 


Perfect Contact Sur- 


face. The two castings 
used on the primary 
are joined electrically 
by electrical brazing. 
Clamping bolts carry 
no current. After as- 
sembling, the cylinders 
are ground absolutely 
true to size, with a perfect contact surface 
to which the copper segments are attached. 


Segments. Soft drawn copper, cold pressed 
to shape. Inside of segments are lapped, 
cleaned in an acid bath; fastened to the 
cylinder with cadmium plated screws. Seg- 
ments are renewable. 


Bearings. Arguto Oilless Bearings at both 
ends of cylinder shaft. Under the steel 
thrust washer which supports the cylinder 
at the lower end of the shaft there is placed 
an Arguto Thrush Washer. This combina- 
tion makes operation of the controller free 
and easy at all times. 


For complete details see our Publication 500 


UNION ELECTRIC MFG. CO. 
928 Juneau Ave., Milwaukee, Wis. 


Manufacturers of 


Electric Motor Control Apparatus 


Also Associated Manufacturer with, and Eastern Distributor for 
DIAMOND <&> ELECTRICAL MFG. CO., Los Angeles, Cal. 
Magnetic Motor Control Apparatus 


ave your 
Servicii n@ 


COSTS? 


For the manufacturer 
who is having high 
service costs on his 
most difficult motored 
equipment, Zobell has a message that may 
save him thousands of dollars. 


Zobell Custom-Built motors in quantity 
designed to meet your special require- 
ments cost little if any more. We will 
gladly show you our service records of 
more than 17,000 Zobell motors on 
cranes, hoists, and other difficult jobs, 
Patented features—quick deliveries on 
special shaft extensions, due to removable 
shaft design. 

Complete special designs if desired. 
Sizes 1 to 15 H.P., A.C. or D.C. 


Let us figure your worst motor applica- 
tion first. 


HIGH TORQUE MOTORS 


ZOBELL ELECTRIC MOTOR CORPORATION 
GARWOOD, NEW JERSEY. @ 2980 


OXY-ACETYLENE 
Welding and Cutting Equipment 


Outfits, Torches, Regulators and Automatic Acetylene Generators. 


THE IMPERIAL BRASS MFG. CO., 531 So. Racine Ave., Chicago _| 


—) 
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VARKEK TUBE COUPLINGS 


Are in demand in machine tools for the trans- 
mission of high pressure fluid power, lubricating 
‘lines and wherever secure joints are essential. 
SEND FOR LITERATURE 


The Parker Appliance Co. 


10320 BEREA RD., CLEVELAND, OHIO, U.S.A. 540, 
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is 2 pionee™ in electric welder aeveloP” 
ment- In any ype of welder pearing 
this name you can be gure of securing 
: and economy? qhe 
result of cialized jnowled and 
skill in producing welders for 
trial m write: 
AREN 
: offices in principal centers 
| ian 


An Impressive Line-Up 
in a Well-Known Automotive Plant 


FEDERAL 
SPOT PROJECTION WELDERS 


Welding plays a large part in the production of the modern motor car. 
Recent developments in welding methods, with Federal machines well to the 
fore, have made possible improvements in design, better finish, greater 
strength in many parts and increased production efficiency. 


Federal Welding Service—stressing the development of new methods and 
machines and their adaptation to special needs—makes Federal popular in 
this important field. This installation is typical. 


” Ask Federal Welding Engineers to study your assembly problems and tell 
] you how to solve them economically with correct Federal Welding Equip- 
ment. 


FEDERAL MACHINE & WELDER CO. de ~ Dana Avenue, Warren, Ohio, U.S.A. 
Branch Officers, All Principal Cities 
FEDERAL MACHINE & WELDER CO. 
Buffalo—1116 Genesee Bldg. Ft. Worth—Big Three Welding & Equip- New York—50 Church St. 
Chicago—15 S. Clinton St. ment Co. Philadelphia—Bourse Bldg. 
= Cleveland—1053 Leader News Bldg. Los Angeles—Smith Booth Usher Co. Pittsburgh—Rush Machinery Co. 
Detroit—3-237 General Motors Bldg. Minneapolis—F. E. Satterlee Co. San Francisco—Jenison Machinery Co. 
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A most unusual but highly 
successful installation. Weld- 
ing high-pressure™ boilers at 
the Connelly Boiler Com- 
pany, Cleveland, Ohio. Di- 
mensions are 22 ft. by 3) ft. 
by 14 in. The heads are % 
in. The efficiency of the 
welds tests to an average of 
97 per cent. 


JOIN US IN THE GENERAL ELECTRIC 

HOUR, BROADCAST EVERY SATURDAY 

AT 8 P.M., E.S.T. ON A NATION-WIDE . 
N.B.C. NETWORK 


Welding an Ascoloy case-hardening tank 
at the Boom Boiler & Welding Co., 
Cleveland, Ohio. The job-welding busi- 
ness of this manufacturer has increased 
swiftly since the installation of the 
atomic welder. Unsolicited work comes 
in from miles around. Welding aluminum 
candy-cooking kettles, building up high- 
speed steel dies, repairing special elec- 
tric-furnace electrodes—no job is too 
difficult. 


GENERAL 


GENERAL ELECTRIC COMPANY, 


SCHENECTADY, 
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Arc Welding 


EVELOPED originally by General Electric to weld very thin metals, and 

metals and alloys hitherto considered unweldable, the atomic-hydrogen arc 

, welder, in the hands of inquisitive users, has become a production tool of 
amazing potentialities. 


Of special interest to industry is the practice of using the atomic-hydrogen process 
in a for general welding. So exceptional are the results produced that users are per- 
fectly willing to pay the slightly increased operating cost involved. 


We show here the results being obtained with this new welder in a half-dozen 
ei representative plants in a single city. If you are interested, we cordially invite you 
to visit our installations at the Schenectady works, or call up our welding special- 
‘ist in the nearest G-E office. He will show you local installations and give you 
complete data. 


The list of unusual 
welded-repair jobs per- 
formed by the Cleve- 
land General Electric 
service shop, since the 
installation of its 
atomic welder, reads 
like a magician’s 
Tepertoire. Thousands 
of dollars were saved 
for one customer be- 


cause this equipment The Perfection Stove Company, 
made it possible to re- Cleveland, Ohio, is one of the largest wre an ie ve g : 
pair oil-leaks in trans- users to date of this new process. Six pores eting a Soy 1- a a ure, 
former tanks. equipments are used in the fabrica- igh - pressure > ica ae » ye 
tion of parts for refrigerators made bla entirely - e 
by this company. Much faster weld- atomic-hy 
ing speeds and a quality of weld Every other welding metho “a : 
never before obtainable are the on this job. Furthermore, the 
reasons. smooth weld resulting from this 


new method obviates any 
machining before painting. 


530-64 
SALES OFFICES Ww Ci? CITIES 
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“Here, Lad— 


I can easily see where arc welding will 
be okey for rough, rugged, heavy-duty ma- 
chines like presses and brakes. 


But for our fine precision machinery where 
appearance is of great traditional impor- 
tance ... well, arc welders may find a park- 
ing place in this field by 1999.”’ 


The Lincoln 
**Stable-Arc’”’ Welder 


— welds easier 
— makes better welds 
— permits greater output 
because of the steady uni- 
form arc throughout entire 
welding range, which is the 
result of: 
Variable voltage design 
Laminated magnetic 
circuit 
Separately-excited genera- 
tor field 
Double control of welding 
heat 
All steel construction 


No other welder has all these 
features. 
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“No, Pop— 


Already parked by 1929... and here’s 


proof ...with appearance an outstanding 
feature. 


This application sheet* shows how one of the 
substantial machine tool builders has created 
a special milling machine out of steel arc- 
welded with Lincdln ‘Stable-Arc’ machines. 


And let me read you a few of the figures he gives us: 


Cost, arc-welded, $485.00 

Cost, cast construction, $1100.64 

Pattern cost alone was $738.40 
—almost double total welding cost. It would be 
double if this had been a production job. 


Which proves again, Pop, that a parking place is the 
spot that another fellow moves into before you can 
get there.” 


* Copy on request 


The Lincoln Electric Co., 
Dept. No. 7-8, Cleveland, O. 


W-85 


> 
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POWER WELDING 


Uniform and Fast 


Thomson Electric Welders by putting the burden of production 
on the machine instead of the operator, lift welding operations 
—all kinds—into the efficiency class. 


Power welding is best for heavy work; where production is being 
pushed to the limit, or in the plant employing unskilled labor. 


POWER DRIVEN SPOT, BUTT OR SEAM WELDERS will 
handle any operation that can be welded on hand or foot ma- 
chines and many that cannot. Ask for details of the latest models. 


A New 
Power Driven 
Spot Welder, 

No. 275 


<€CT, 


ZN 


THOMSON 
ELECTRIC WELDING CO. 


LYNN, MASS. 
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Save Time? 
Save Money? 


Paeifie Boulevard =, 


Inerease Production! 


and do a better job! 


Descriptive Bulletins Now Ready 
Write for Your Copies 


“ACME ELECTRIC WELDER COMPANY- 


Warehouses in Principal Cities 


, Los Angeles. California 


Portable 
Foolproof 


Durable 
Usedon A.C. 


e 
Light Cir cult View of LUMA Marking and De- 
magnetizing hardened steel tool 
in same operation. 


Marks hardened steel tools, samples of steel 
metallurgical specimens, special fixtures, 
etc., permanently and quickly with depart- 
ment and operation identification. 


No fuss or muss 


Demagnetizes large steel blocks, or small 
steel tools instantly and thoroughly. A time 
and labor saving combination well worth 
investigating by any plant manager. 


Luma Electric Equipment Co. 


P. O. Box No. 132, Main Office 
Dept. M. TOLEDO, OHIO 


Steel Spacing Washers 


Send for free samples in the sizes you use most. 
Stock sizes for arbors of the following diameters: 


36, %, 56, %, %, 1%, 
1%, 1%, 1%, 15, 1%, 1%, 
4 inches and larger. 


Stock Thickness: .001, .002, 
-008, .004, .005, .006, ,007, 
-008, .010, .012, .015, .020, 
.025, .082, .047, .063, .093, 
and .125 inch. 


Spacers thicker than 1%” are 
turned from tubing or bars 
but not carried in stock. 


DETROIT STAMPING CO. 


3445-3459 West Fort St. DETROIT, MICH. 


They’re a work of art 
Noble and Westbrook Engraved Roll 
Steel Dies and Press Stamps are made 
of the best quality steel by skilled work- 
men. You'll appreciate their artistic 
effect when you use them. Get the par- 
ticulars. 


The Noble & Westbrook Mfg. Co. 
Manufacturers of Rapid Production Marking 
Machines, Machines for Automatic Numbering 
on Metal, Steel Stamps, Brass Checks, etc. 
Hartford, Connecticut, U. S. A. 


ENGRAVING MACHINES 


MARKING MACHINES 
GRADUATING MACHINES 
ENGINE TURNING MACHINES 
RUBBER STAMP VULCANIZERS 


H. P. PREIS & CO., Inc., 227 Fulton Street, NEW YORK 
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Column facing ma- 
Or chine with West- 
inghouse - Nuttall 
spur and helical 
gears. 


NEW 
Thomas 
Tools 


be, 


24-spindle multiple drill. The 
arrow indicates the chest of 
98 gears. 


Canadian Agents 
Lyman Tube and Supply Company 
Montreal, Toronto, Vancouver 


Automatic Switching 


Capacitors 
Circuit-breakers 
Electric Locomotives 
Electric Ovens 


Arc-welding Equipment Fuses 


Babbitt and Babbitt Pots Insulating Materials 


| the Thomas Spacing Machine 
Company, Pittsburgh, devised two new ma- 
chines for working structural steel girders—a 
column facing machine and a 24-spindle multiple 
drill. Both developments mark new attainments 
in modern machine tool practice. 


Sharing in these accomplishments is Westinghouse- 
Nuttall gearing. 


On the column facing machine, helical gears for the 
main drive give surprising rigidity and a continuous, 
steady application of power to the facing head that 
could not otherwise be gained. The result is a 
column face which is smooth and devoid of cutting 
tool marks. 


Driving twenty-four spindles simultaneously on the 
multiple drill is accomplished through 98 gears 
compactly assembled in a case bolted to the vertical 
motor frame. 


These two significant applications typify the expert 
assistance which Westinghouse-Nuttall engineer- 
ing can render in solving mechanical drive problems. 


They are also an impressive indorsement of the 
qualifications of Westinghouse-Nuttall gearing to 
fulfill the difficult requirements of heavy-duty ma- 
chine service. 


WESTINGHOUSE ELECTRIC & MFG. CO. 
NUTTALL WORKS PITTSBURGH, PA. 


SALES OFFICES AND SERVICE SHOPS IN ALL 
PRINCIPAL CITIES OF THE UNITED STATES 


Westinghouse 


Industrial Apparatus includes - - 


Panelboards 
Instruments and Meters Porcelain Insulators 
Safety Switches 
Stokers 
Transformers 

Speed Reducers 
Furnaces and Ovens 


Lighting Equipment 
Mazda Lamps 
Micarta Gears 
Motors and Control 
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Fully 
for High Production 


The Madison-Kipp Die Casting Machine | | 


16-Cavity Die 


Zinc Base Metal, 
Weight per piece .65 ozs. 


Machine Speed, 
8 casts per minute 


Piece Work Rate, 
5760 Pieces per hr. 


One Operator 


The die here shown mounted on a Madi- 
son-Kipp Fully Automatic Die Casting 
Machine has sixteen cavities. It produces 
sixteen zinc base alloy parts that weigh 


- 65 ounces each. It is operated at a machine 


speed of eight casts a minute. Allowing 
for all down time incidental to die cast- 
ing work and operator’s away-from-ma- 
chine time, the piece work rate on this 
job over the past three years has been 
5760 pieces an hour. 


The Madison-Kipp is a modern machine 
tool for modern high production of die 
cast parts. We will gladly send complete 
information to any operating official, 
plant engineer, or executive interested. 


Madison-Kipp Corporation, Madison, Wis., U.S.A. 
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A New 
Nose Type 
Collet Chuck 


“CUSHMAN 


Capacity for your large collets 


You can hold large collets just as securely as small ones with the New No. 15 
Cushman Nose Type Collet Chuck. Any bar %” to 1°4” diameter that will 
pass through the lathe spindle can be accommodated. 


To insure long-sustained holding accuracy, extraordinary attention has been 
given to details of construction and design. Outstanding features of the No. 15 
chuck include: one piece body ground both inside and out after hardening; 
high grade, heat-treated alloy steel discs and pinions; adequate bearing sup- 


port for nose and back of chuck. Every feature contributes to economy and 
long life. 


The special type collet used in the No. 15 can be obtained in any size from 14” 


to 1%4” inclusive, from our factory or from any distributor. Write us for 
details and prices. 


THE CUSHMAN CHUCK CoO. 
HARTFORD, CONNECTICUT 
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The Chuck illustrated is a Westcott 4-Jaw Spur Geared Scroll Universal with Reversible Jaws. 


Make Westcott 
Next Chuck 


Mill Supply Houses and special representatives in all parts of 
the United States carry Westcott Chucks in stock—or they can 
get them for you from factory stock immediately. 


Westcott Chucks have served "American Industry for 
three generations—always in step with the demands of 


The Spur Gear Construction—exclusive progress. Today they are built better than ever. 
with Westcott—permits the operator to 


use any one of three methods for the 


Bodies are of special semi-steel or cast steel; parts 
Aj Ker: Bad C; that are subject to wear are heat-treated. Westcott 
Lever Chicks are carefully builtto givelong, hard service. 
No other chuck in the world possesses these 
time-saving features. Ask your dealer for Westcott Chucks. 
Send for Catalogue 


WESTCOTT CHUCK CO., 116 East Walnut Street, ONEIDA, N. Y. 
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WALKER 
MAGNETIC 
CHUCKS 


Hold 
Roller Bearing Races 
for Finish Grinding 


Timken Quality — contributing 
to the efficiency of some of the 
world’s finest machines—is the 
result of meticulous care in 
every step in the manufacture 
of Timken Roller Bearings. 


This Walker Chucking installation is 
typical. The problem was—how to 
hold roller bearing races for finish 
grinding; it was solved by the use of 
special Springfield Grinders equip- 
ped with Walker All Steel Rotary 
Magnetic Chucks supplied with aux- 
iliary grinding rings (furnished by 
us) in which the races—from 14 to 
40 inches diameter—are set up in 
such manner that the grinding wheel 
can run off the cut and finish internal 
and external surfaces without leav- 
ing a shoulder. 


36” Walker (All Steel) Rotary Type Magnetic psa w:th The difficulty of holding parts like 

these, the accuracy demanded in the 

Lng : finished product, makes this a typical 

“Walker problem” to be simply and 

profitably solved by Walker Engi- 
neers. 


See Walker Chucks at Booth 2W8-A 
the N. M. T. B. A. in October; talk to 
Walker Engineers about your special 
chucking problems; in the meantime 
send for a catalog of Walker Mag- 
netic Chucks—“the best way to hold 
most work, the only way to hold some 
of it.” 


O. S. WALKER CO., Inc. 
an 45” Walker (All Steel) Rotary Type Magnetic Chuck with small 


size auxiliary plate and work in process of grinding. Worcester, Mass. 
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ELIMINATE TAEPING WITH THESE UNIQUE SCREWS 


liminated! 
tapping . . crossed threads 
.. scrapped parts. . 


by making fastenings with 
Hardened Metallic Drive Screws 


Because they “lend themselves very readily to die 
castings and save a tapping operation,’ the Doehler 
Die Casting Co. uses Hardened Drive Screws for 
numerous vending machine assemblies. 


As illustrated, these Screws are simply hammered into 
drilled or molded holes. No tapping necessary —the 
Screws cut their own thread, in the material. The 
elimination of a slow and costly tapping operation also 
abolishes stripped and crossed threads, the chief cause 
of scrapped parts. 


More than 20,000 concerns in industry are making per- 
manent fastenings easier, quicker, and cheaper with 
Hardened Drive Screws. For making secure fastenings 
to iron, brass and aluminum castings, steel, Bakelite, 
etc., these Screws offer many advantages over machine 
screws, escutcheon pins, and rivets. 


Try Hardened Metallic Drive Screws—just describe 
your assemblies—we will send suitable samples. 


PARKER-KALON CORP., 200 Varick St., New York, N.Y. 


Distributed in Canada by 
Aikenhead Hdw., Ltd., 19-21 Temperance St., Toronto 


PARKER-KALON 


TRADE MARK 


HARDENED METALLIC 


REG U S PAT.OFF. 


DRIVE SCREWS .. 


PAT. JAN.29,1924 No.1482151 - OTHERS PENDING 


Making Fastenings to Iron, 


_and Aluminum Castings, Steel, Bakelite, etc. 


Use 
NIELSEN 


Live Centers 


TUNGSTEN CARBIDE 
CUTTING TOOLS 


At a demonstration of Tungsten Carbide 
_ Tools, held in Cleveland recently, a Nielsen 
| No. 6 Center, taken from regular stock, 
| showed its real merit. 


The Center was subjected to two gruelling 


tests. 


_ Ist. A cut %” deep with feed of .037” per | 
| Rev. was taken in cast iron. Cutting speed | 
500 ft. per minute. Length of cut 30”. 


2nd. Steel with an analysis of 0.50% Car- 
bon, 0.75% Chromium, 1.5% Nickel was © 
turned, A cut 14” deep with a .037” feed © 
per Rev. was taken. Cutting speed 200 ft. | 
per minute. Length of cut 30”. 


Despite the terrific strain the Center did 
not chatter, stick or burn. Nielsens are the 
Centers for your production work. Com- 
plete range of tapers. Send for handy table | 
of dimensions and prices. Specials made to © 
your drawings. 


NIELSEN, Inc. 


Lawton, Michigan, U.S. A. 


alll 
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Hundreds Thousands! 


Yes, and Being Constantly Used 


Union Chucks 


No. 118 Iron Independent, 4 to 48 
inches. No. 264 Steel Independent, 
6 to 86 inches. 4 Jaws; chrome 
nickel screws. Hardened Jaws. 


= 


: 


No. 153—Iron Geared Scroll Uni- 
versal, 2 sets of Jaws 2% to 80 
inches. No. 128—Steel. Also fur- 
nished with Reversible Jaws or 
bose either outside or inside jaws 
only. 


Union Face Plate Jaws. No. 72— 
Steel 6 to 14 inches. No. 48— 
Iron & to 14 inches. 


Two Ounces to Two Tons 
—Leaders for Fifty Years 
Keeping Pace with 
High Production Demands 


Every Union Chuck is designed 
for efficiency and for quantity 
production. 


Union Independent Iron and 
Steel Chucks have Chrome Nickel 
Steel Heat Treated Screws. 


Union Combination Scroll or In- 
dependent Boring Mill Chucks 
18 to 61 in. 


Union Scroll and Combination 
Chucks are self-centering. Scrolls, 
Pinions and Jaws are heat treat- 
ed for Long Service. 


Union Chucks embrace the largest 
assortment made by any one man- 
ufacturer. 


Union Chucks are rugged in con- 
struction and accurate. 


Union facilities are at your serv- 


ice to help you with your ehuck- 
ing problems. 


Write for No. 60 Chuck catalog. 


UNION 


MANUFACTURING 


COMPANY 


Also Manufacturers of Union Spur Gear 


Army Type Hoists and Trolleys 
NEW BRITAIN, CONN., U.S. A. 
Branch Offices and Stock 


Chicago Cincinnati 


San Francisco 


No. 179 Iron Extra Heavy Geared 
Seroll Universal. No. S179 Steel, 
4 to 32 inches with reversible jaws. 


No. 183—Steel Geared Scroll Com- 
bination Chucks, 9 to 24 inches. 
No. 83—Iron, 4 to 24 inches. 383 
Iron or S383 Steel with Reversible 
Jaws. 


No. 60—Union Patent Ball Bearing 
Valve Chuck, 7 to 20 inches. Saves 
multiple handling of valves, angles, 
etc. 


New York 
26 Cortlandt St. 27 So. Jefferson St. 332 Sycamore St. 661 Folsom St. 
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ITS USE 


A good one for your driller, miller, 
shaper or planer. 


The attachments mean that you can do 
much duplicate drilling without the 
cost of a jig. 


Any vise will pay. More time is con- ’ 
sumed in catching work than drilling it. ApjuSst 
BUSHING 


‘MOV. PLATE FOR SINGLE BUSHING 
MAKE PLATE FOR SEVERAL BUSHINGS 
4ND TO SUIT THE WORK 


stop” 
HOLDER 


sTOP ROD 


Fig. 2 Without Jig Attachments 


DRILL VISE 


BUSHINGS INTER’ 
HANGEABLE. ANY 
SIZE UP TO 1 1/16" 


WRENCH OROP FORGE 


THE GRAHAM MFG. CO., PROVIDENCE, R. I. 


LIST (Subject to Discount) 


No, 3, Jaws 6” long, Fig. 1, $45.00, Vig, 2 $40.0 
No. 4, Jaws 9” long, “ $60.00, © $54.00 
No. 5, Jaws 12” long, “ $85.00, « go00 
V-Jaws extra. No. 3, $5.00; No. 4, $7.50; No 5 


$10.00 each. One V-Jaw is usually sufticient Der vise 


Fig. 3. 
V-Jaw for R 


Fig. 1. 
With Jig 
Attachments 
Great Britain—Richard Lloyd & Co., Ltd., Birmingham 


France, Italy, Switzerland, Spain and Holland—Fenwick ['r 
Germany—A. Kayser, Oranienstrasse, 126, Bela dae 


High Speed 
Sensitive Tapping 
Attachments 


Save! 


Hundreds of pro- 
gressive manufac- 
turers have stand- 
ardized on Ettco 
Tapping Attach- 
=. ments. They’re 
remarkably simple 
and more sensitive 
than your finger- 
tips—you can ac- 
tually feel the tap. 
No adjustments are required; when 
tap sticks or strikes bottom the 
clutch automatically slips—action 
is positive, tap breakage is really 
eliminated. Boy and girl operators 
become efficient within a few hours. You’ll tap 
faster with Ettco Tapping Attachments—try one! 
Ask for catalog. 

No. 1—Tapping attachment 3/16” in steel %4” in C.I.... $35.00 
No. 2—Tapping attachment 5/16” in steel %” in C.I.... 50.00 
No. 3—Tapping attachment %” in steel %” in C.I.... 80.00 

Price includes Ettco Tap Chuck and 1, 2, 3 or 4 M.T. Shank 


ETICO TOOL Inc. . 
590 Johnson Ave., BROOKLYN, N. Y. 


Formerly 
Tool Division of Eastern Tube & Tool Co., Inc. 


BULLDOG GRIP 


Shop men like Sweetland Chucks for their bulldog grip. 
They say—‘If a Sweetland can’t hold it, it can’t be 
Chucked.” The No. 5 Four-Jaw Independent Lathe 
Chuck shown has maximum strength with minimum 
weight. Good balance, hardened steel bearings, hard- 
ened steel reversible jaws and sturdy design insure 


long and efficient service 
Catalog on request 


The 
Hoggson Pettis 
Mfg. Company 


New Haven, Conn. 


PROCUNIER 


SAFETY TAPPING DEVICES 


Quick Change Chucks and Collets 
Stud Setters @ Nut Setters 


Don’t hesitate to ask for a free trial 
PROCUNIER SAFETY CHUCK COMPANY 
18 S. Clinton Street, Chicago, Ill. 


Casler Boring Heads 


Bore on your milling machine with 
a Casler Boring Head. Save time, 
labor and tool costs. Send for de- 
scriptive bulletin. 


HERMAN CASLER 


CANASTOTA, N. ¥. 


Just Plug It In— 


then demagnetize! 


The new J &H Unipole Type Heavy Duty Demagnetizer 
is the last word in convenience and efficiency. Made 
to a new design that eliminates all belts, countershafts, 
etc., it plugs into any 
plug with alternating 
current and removes 
all residual magnetism 
from finished parts 
speedily and economic- 
ally. A most practical 
tool that belongs in 
2 every shop. 
Size 12” long by 9” deep, 6” high—35 lbs. weight. Supplied for 
110 or 220 volt current. Send for one for a week’s free trial. 


J H ELECTRIC CO., 


Holds Odd-Shaped Work 


Gem Drill Vises are made of a special alloy metal 
of marked tenacity, with deep jaws that give 
unusually ample gripping surface. One jaw 1s 
swivel type—quick acting and self-adjusting to 
tapered surfaces. 


Three sizes, to jaws open- 
ing to 10%”. Circulars 


and prices upon request. 


J. E. Martin 
Tool & Die Works 
548 West State Street 
SPRINGFIELD, OHIO 
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Costs Less 


Machine and 
Bench Vise 


Special jigs and fixtures to hold work for mill- 
ing, drilling or on the shaper, or for hand work 
on the bench, are frequently among the most 


expensive factors in production. 


A Berjo Machine and Bench Vise costs less and 
holds the work as rigid as a special fixture. Its 
construction makes it immediately effective on 
regular and irregular work and as economical 


on short runs as on production operations. 


Berjo Vises save handling time, setting-up time; 
reduce equipment costs. Send for details of Berjo Vises. 


Berjo Vise holding 
irregular shaped piece 


The large lever at the end delivers the pres- 
sure equally and positively to all members 
of the segmented jaws. 

The levers at the side are for bringing the 
compensating jaws into parallel alignment in 
which position they can be positively locked. 


Berjo Vise holding a regular shaped piece. 


Manufactured by the Makers of Avey Drilling Equipment. 


Patents Pending under exclusive license. 


THE AVEY DRILLING MACHINE COMPANY, Inc. 


CINCINNATI, OHIO 


The Pronto Quick Operating and 
Wide Opening Lever Vises 


Designed for Milling and Drilling Machines and are specially 
adapted for any work where a large number of pieces are 
to be quickly handled. MADE IN THREE SIZES. 


long-33 Ibs. 

$70.00 
Prices subject to discount of 45%. 
Manufactured by 


EDW. PURVIS & SON 


110 YORK ST. Successors to Carter & Hakes BROOKLYN, N. Y. 


Out of This We Made This 


as WITHOUT ANNEALING or altering the original tem- 
as Pirals, side mills, plain mills, end mills and metal saws 
ade as good as new. Send a trial order and let us demonstrate. 


We recut old files as good as new 
CHICAGO TOOL RECLAIMING COMPANY 


162 West Austin Avenue CHICAGO, ILL., U.S. A. 


Twisting Jobs 


won’t slip 
the REED’S jaws grip tight 


Holding onto a twisting job with a bull- 
dog grip is another thing that the REED Vise 
is noted for. 

The proper weight is distributed in the 
body members, making the REED jaws rigid. 
The full force of any blow or effort reaches 
the object in the vise. 


Let us tell you of other points 
you ll like about this rigidly 
built Vise. 


Reed Manufacturing Company 
Erie, Pa. 
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Dies, Etc. 


MANSFIELD 


Division of Union Twist Drill Co. 


CARD QUALITY TAPS 


Tapping—like other modern production opera- 
tions—is a double problem of machine and 
tools. 


Card Taps on modern, correctly balanced, 
smooth running tappers give threading results 
that increase manufacturing profits. 


Card Cut Thread Taps for usual tapping oper- 
ations, Card Ground Thread Taps where super 
accuracy is essential, leave nothing to be de- 
sired as threading tools for the best tapping 
machines. 


Fifty-five years devoted to tap design and pro- 
duction have developed the Card line and a 
tradition of service that insures correct quality 
and design in every tool; production facilities 
in a modern plant enable us to guarantee speedy 
deliveries to dealers and users. 


Catalog No. 32 lists the Card Quality 
Line; may we send it? 


Ss. W. CARD MANUFACTURING CO. 


MASS., U.S.A. 


 Red-E Holders 
for Tungsten Carbide Tools 
Modern Tungsten Carbide Tool Bits, Stellite | 
and High Speed Steel Cutters operate with | 
greatest efficiency in Red-E Tool Holders— 
a special hardened tool steel bearing in the 
holder provides am- 
| ple support, prevents 
tool breakage and 
lowers tool costs. Try 
Red-E Tool Holders 
for economy. 


Catalog 21 for 
complete line 


| 


| -— The Ready Tool Co. 
<td ‘os 550 Iranistan Ave., Bridgeport, Conn. | 
| “SS Detroit Branch: 2970 West Grand Boulevard | 


Devices That Save Their Cost 


on the first job and increase operating convenience and 
production profits for a long time thereafter are worth 
investigating. 


Nicholson Expanding Mandrels 


are in this class. Sizes for work from 1%” to 7” diam- 
eter; No. 4 (shown) fits bores from 2” to 2%”. ‘Try a 
set in your plant. Send for a price list. 


W. H. NICHOLSON & COMPANY 


112 OREGON STREET WILKES-BARRE, PA. 
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High Speed Twist Drills 
and Reamers 


Increasing numbers of Tool Superintendents and Produc- 
tion Managers are finding Ampco’s specialized production 
of high speed steel tools a real aid in meeting the demands 
of intensive production schedules. Standard and special 
‘ools made to specification are illustrated in Catalog No. 6. 
Send for your copy. 


AMPCO TWIST DRILL CO., dichizan 


Branches in all principal cities—see telephone directories 
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As Fine as a 
Toledo Blade 


Who has not heard of the swords of Toledo 
and of the infinite care and skill with which 
their supple blades were fashioned from the 
finest steels. 


Many of the same qualities which made the 
products of old Toledo world famous are found 
in Hanson-Whitney Precision Taps. The best 
steels known are employed after careful selec- 
tion, inspection and approval by a staff of 
trained experts. In the hands of skilled work- 
men these finest of wear-resisting materials 
never lose their original perfection as they 
pass through the hardening and finishing 
processes—H-W Taps are finished after hard- 
ening, thus eliminating any defects which 
might result from heat-treating. 


Tough, never brittle, Hanson-Whitney Taps 
deliver many hours of extra service between 
grinds—extra service that thrusts straight at 
the heart of costs. Standardize on H-W Pre- 
cision Taps and you can depend on superior, 


lower - cost - per - hole threading. Write for 
details. 


THE HANSON-WHITNEY 


MACHINE CO. 
HARTFORD CONN. 


DOMESTIC REPRESENTATIVES :—New York, N. Y., L. C. Biglow & 
Co., Inc.; Syracuse, N. Y. George McPherson; Philadelphia, Pa., D. J. 
Normoyle; Pittsburgh, Pa., William K. Stamets: Cleveland, O., William 
K. Stamets; Cincinnati, O., Seifreat-Elstad Machinery Co.; Dayton, O., 
Seifreat-Elstad Machinery Co.; Detroit, Mich., A. G. Brice; San Fran- 
cisco, Calif., A. H. Coates Co.; Chicago, Ill., E. H. Huntington; Toronto, 
Montreal and Vancouver, Arthur Jackson Mch. Tool Co. 

FOREIGN REPRESENTATIVES :—London, England, Leo C. Steinle; 
Rotterdam, Holland, R. S. Stokvis & Zonen, Ltd.; Stockholm, Sweden, 
Rylander & Asplund, Maskinforsaljning A-B; Paris, France, Fenwick 
Freres & Co.; Turin, Italy, Fenwick Freres & Co.; Brussels, Belgium, 
Fenwick Freres & Co.; Barcelona, Spain, Fenwick Freres & Co.; Rio de 
Janeiro, Brazil, Fenwick Freres & Co.; Zurich, Switzerland, Fenwick 
Freres & Co.; Tokyo, Japan, Andrews & George Co.; Sydney, Australia, 
H. P. Gregory & Co., Ltd. 
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Piece 
Core Drills 


Production tools for enlarging and 
boring holes from 134" diameter up, 
in castings and forgings. Made to 
your specifications for diameters 
and lengths with Morse Taper, Magic or straight 
shanks with deep fluting for chip clearance and 
rugged square taper drive. 


Eclipse Two Piece Core Drills are giving 
profitable service in automotive and indus- 
trial plants where production efficiency 
demands the best tools. 


ECLIPSE COMPANY 


; Send for the 

New York» Chicago 

San Francisco Los Angeles Eclipse Catalog 
Cleveland Factory and General Offices Cincinnati nie 
Dayton Buffalo of production 
DETROIT 

Pittsburgh Boston tools. 


More Work per Tool— 


Greater production, greater dyrability are Brubaker 


characteristics that increase production profits on all kinds 
of work. 


. The crown-stay locomotive tap, the flexible staybolt reamer, 

&. and the spiral fluted staybolt tap shown are only three of 
: the line of Brubaker Tools showing high 
standards of efficiency in railroad shop 
service. 


The Brubaker Line includes taps, dies, 
reamers for all classes of work; Brubaker 
experts will design special tools to meet 
special needs. Send for details and prices. 


SPIRAL FLUTED 
STAYBOLT TAPS e 
REAMERS 
TAPS ‘Taps 


DIES 


Dies 
FACTORY. MILLERSBURG, PA. 
AMERS Sales Office 50 Church St., NewYork 
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Threading Machine 


Style EE 


(ROTARY) 
Designed for automatics such as Gridley, National, 


Grinder 


Acme, New Britain, Cone, Cleveland multiple and 
for threading machines and bolt cutters, where the 


die head rotates. 


Sizes and Styles for All Machines 


All Styles of H & G Die Heads Use the Same Chasers 


THREADING ON AUTOMATICS 


If you are using old die heads or solid dies on 
your automatics that are difficult to adjust or 
that are continually causing shutdowns, in- 
stall H & G Style EE Heads on your rotary 
spindles. 


If you are not threading on automatics be- 
cause of unsatisfactory results, install H & G 
Die Heads and save the costs of rehandling 
and extra operations. 


THREADING ON B&S AUTOMATICS 

If your Brown & Sharpe Automatics are still 
using solid dies, why not install H & G Style D 
Heads and learn the new production speeds 
possible from high speed hobbed chasers that 
cut accurate threads and eliminate reversal 
of spindle? 

THREADING ON TURRET MACHINES 
On hand turret machines, H & G Style C 


Heads will permit. higher speeds with thread 
quality unsurpassed. 


H & G THREADING MACHINE 

The H & G Threader for second operation 
threading will usually pay for itself in less 
than a year. If you are using a large cumber- 
some machine that takes up considerable 
floor space, and that is difficult to change 
from one job to another; or where consider- 
able time is lost in removing chasers or ad- 
justing to size and length, you are wasting 
time, space and money. The H & G Thread- 
ing Machine uses floor space of only three 
feet by one and one-half feet. It is extremely 
fast and can be operated and adjusted by 
almost anyone. 


H&G CHASER GRINDER 

If you are still grinding chasers by hand, you 
are not getting the uniformity of product or 
as long a chaser life as you are entitled to. 


SEND FOR NEW H & G CATALOG 


Famous for Accuracy, Long Life, and Dependability 


THE EASTERN MACHINE SCREW CORPORATION 


NEW HAVEN, CONNECTICUT 
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| Use Them for 
Your 


Hard Drilling 


Holsberg, 6723 McPherson Blvd. Philadelphia: Wenson Tool Co., 745 
Angeles: L. G. Henes Mchry. Co., 1500 Santa Fe Ave. 
Trust & Deposit Bldg. Atlanta, Ga.: J. 


Colton - Detroit Drills represent the 
achievement in drill design and manufacture for 
high speed operation and to produce the largest 
number of holes between point grinds — there are 
none finer. 


Send for catalog showing complete line of standard 
Wire, Letter, Jobber, Straight and Taper Shank 
High Speed Drills, Oil Hole Drills, Gun Drills, 
Concave Bakelite and Black Devil; also special 
drills to meet your requirements. 


ARTHUR COLTON CO. 


REPRESENTATIVES: New York City: F. A. Brady, Inc., 30 Church St. 


Cincinnati: Smith-Bingham Co., 
R. Walraven, 205 Forsyth Bldg. 


highest 


2618 Jefferson Ave., E. 
DETROIT, MICH. 


Milwaukee: General Sales Agency, 3025 Vine St. Pittsburgh: W. A. 
North Sixty-third St. San Francisco: L. G. Henes, 75 Fremont St. Los 
1012 Elm St. Syracuse: Wm. G. Harvey, 420 First 


Greater Indexing Accuracy with 


An OK Four Way Tool Post 


An exclusive OK feature 
permits more accurate in- 
dexing with OK Four 
Way Tool Posts. The 
whole square bottom en- 
gages a bottom plate ata 
45° angle, providing the 
rigidity necessary for 
rapid, accurate indexing. 


Design of the OK Tool 
Post provides sufficient 
drop to bring cutting 
edge of tool in center 
of lathe, and with many 
other features, speeds 
up lathe operation and 
substantially reduces 
~ tool and labor costs. 
Carefully hardened, special alloy steel, machined all over, makes OK 
Posts strong and durable. Write for details. 


** Our Service Department is at your Command. ’’ 


THE TOOL 


CO.. NC. 


Shelton, Conn. 


Tools for 
LATHES, SHAPERS, 
PLANERS, BORING 
MILLS, AUTOMATICS, 
SPECIAL MACHINES, 
MILLING MACHINES 
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Save Time 


The Lovejoy Turret Tool Post for Engine 
Lathes holds four tools, securely locked 
against movement by the original Lovejoy 
method. With one hand, a turn brings each 
into position—accurately indexed for the 
next cut. A clear saving of the time needed 
to reset the cutters. Many combinations are 
possible with easily interchangeable rings. 


Let us send further information on this 
profitable time saver, and also a convenient 
form for ordering. 


THE LOVEJOY TOOL CO., Inc. 


SPRINGFIELD, VT. 
METAL CUTTING TOOLS 


2 
bed 


To REDUCE COSTS ana 
CREASE PRODUCTION use 


Improved Type “L” Davis Expansion Boring Tools 


WEDGE BEARING 


This tool solves the problem of increasing production and 
reducing cost. Rigid construction, simplicity of design 
and operation permit with safety the increase of 
speeds and feeds, which guarantee greater 
production on a definite schedule with 


Standard 

Piloted Turret 
Lathe Tool, Style 
E. Has hardened and 
ground pilot. Can be 
furnished without pilot or 
in any other design to suit 
your boring machines. 


MICROMETER 
ADJUSTMENT 


For Complete Information, Write for New Circular L-1 


absolute accuracy. 


The micrometer adjustment for 
expanding the cutters to bore 


any size required or to 


compensate for wear EXTRA CUTTERS 
will enable you Carried in stock for 

to bore odd or immediate delivery; 
standard furnished with a guar- 

sizes. antee to bore more 


holes per grind than 
any other cutter. 


BORING Co. 


7 


DAVIS EXPANDING BLOCKS 


Have distinctive features and are suitable for either 
rough, semi-finish, or finish boring operations, sizes 


3/4” to 18 1/4” diameter. 


Where a floating reamer is required, the Davis Ex- 
panding Block may be used as a floating unit to 
compensate for errors of non-alignment in machine 
set-up, accurately finishing a hole that has been 
Previously bored within .006 to .010 of final size. 


Standard Stub 
Bar for Turret 
Lathe. Can be 
furnished with 
hardened pilot or 
any other design 
to suit your 
boring machines. 
Specially suitable 
for line bars on 
horizontal boring 
mills. 


For Complete Information, Write for Block Circular 


DAVIS EXPANSION 


Complete Units of Expansion 
Boring Tools and Reamers 


Davis Type “‘L’’ Expansion 
Boring Tools for rigid boring. 


2. Davis Block Type Expansion 
Boring Tools, for rigid boring 
and float reaming. 
3. Davis Expansion Multiple 
Blade Reamers, all styles. ; 
4. Davis Expansion Multiple Cut- 
ter Boring Heads. 
5. Special Tools and Cutters fur- 


nished in any design for any 
machine that bores. 


\ 


DAVIS BORING TOOL CO., Inc. 
Division LARKIN PACKER CO. 


6200 MAPLE AVE. 
ST. LOUIS, MO. 


SALES AGENTS 


REAMER sy Boston Cincinnati Chicago Cleveland 
O. Lorange Co. 5 . H. Diers Yoggin & Mills . P. Boggis 
represent the hich d 830 Old So. Bldg. 2514 W. McMicken St. 5 S. Wabash Ave. 4500 Euclid Ave. 
comparatively 405 Stormfeltz-Loveley Bldg, 991 Blue Sides Ave. Commercial Trust Bldg. 
: Buffalo N 4 Indianapolis 
tail. They have maximum expan- R. Co., Inc. L. C. Inc. ae’ 
sion and are furnished in all styles. St. = W. 54th ‘St. 258 Mabrick Ave. 
Write f, R . i Andrews & George Machinists Tool’ & Sup Co Montreal and Toronto . Treland 
“¢ for Reamer Circular giving Tokyo 414 E. Third St. | Williams & Wilson ne a 


full description 


Birmingham, England 
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Full details 
on request 


Better Work and More of It With 


Madison Boring Bars 


A production increase of 400% sounds pretty big—but it’s no 
rarity when ordinary boring bars are replaced by Madison equip- 
ment. The secret is in the elimination of overheating, pei mitting 
production boring tools to keep 
consistently at top speeds. Never 
distort, produce cleaner and more 
accurate holes in any metal, adjust- 
able to .00025”. Floating cutters 
compensate for misalignments. 


=» MADISON MEG. Co. 


Muskegon, Michigan 


GAMMONS 
TAPER PIN REAMERS 


Cut Faster — 
Last Longer 


And what more can you ask 
of a tool? 


On this job—reaming a hole 
for taper pin through gear 
hub and shaft—the Gammons 
Taper Pin Reamer cuts ream- 
ing time from 20 to 2 minutes. 


» 


Records like this are common 
and explain the popularity of 
Gammons Taper Pin Reamers 
when once tried. 


Send for details 
and prices. 


THE 
GAMMONS- 
HOLMAN 
Co. 

Dept. M. 


MANCHESTER, 
CONN. 


For Those Hard-to-Get-At Places 


Drilling--Grinding--Keywaying--Countersinking 


Use The Midget Right Angle Drill. With or 
Without Flexible Shaft. From 0” to 14”. 


Works in 14” corners, 34,” spaces. 


*Scully-Jones” 
Adjustable 


Spacing Collar 
For Milling Machine 
Arbors 
4 Hardened and Ground 
tented SAVE SET-UP TIME 
GOOD COMBINATION” 
HARDENED and GROUND SOLID SPACING COLLARS 


Made of 
Ends are Machinery Steel 
ground parallel, Regularly 
lengths furnished with 


new standard 
key ways 


are accurate 


All thicknesses and standard arbors carried in stock for immediate delivery 


SCULLY-JONES & CO., Tool Division 
1901-09 So. Rockwell St., Chicago, Ill. 


Flynn 
Micrometer 


Off-Set 
Boring Heads 


A mechanically-perfect precision head of simple de- 
sign and few parts. 

All parts of heat-treated nickel steel. 

This compact head has the least overhang of any head 


on the market, yielding utmost rigidity, and maxi- 
mum table travel. 


Made in a full range of sizes to fit all standard spindles and 
arbors. Send for descriptive bulletin and price list. 


J. M. WATERSTON MICH. 


Get Acquainted ! 
IT WILL PAY YOU! 


Aulenback Wrenchless Tools 


18 Grafton Street WORCESTER, MASS. 


SPECIAL 


and Standard, Milling Cut- 
ters, Saws, Gear Cutters, ©) 
Rotary Knives, Solid Type 
Reamers and Special Tools. 


COWLES TOOL COMPANY, Cleveland, Ohio 


TOOL MANUFACTURERS 
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a Charles A. Koza, AugustineSt., Rochester, N. Y. 
For Ec in Precisi i 
or Economy in Precision Boring 
>, 


The Multiple Bit 
Tool Holder 


Above shows use with narrow tools—so% saving in : 
steel, plus grinding cost. 1—Saves Time—rapid change of tool bits without re- 


moving holder or backing away from work. 

2—Saves Labor—50 to 75 per cent grinding time. 
(Smaller bits require less grinding. ) 

3—Increases Production—fewer shutdowns for chang- 
ing or grinding tools. 

4—Saves at least 50 to 75 per cent of Tool Bits. 
(Can use smaller size. ) 


5—Eliminates breakage where STELLITE, TUNG- 
STEN-CARBIDE or similar ultra hard metals are 
used. 


6—Holds tool bits ABSOLUTELY RIGID. 
7—Prevents side play. 


Send for details of Wedge-Lock Tool Holders and a 


Application as specifically adapted for supporting circular with interesting application photographs 
Tungsten Carbide bits. 


WEDGE-LOCK TOOL COMPANY 


Factory Branch: 2523 N. Keeler Ave., Chicago, Illinois 


549 West Randolph Street, CHICAGO, ILLINOIS 


Sockethead Cap and Hollow Set 


SCREWS 


“UNBRAKO’? Screws are fa- UNBRAKo™ 

mous for their unusually accu- ; 

‘i rate and clean threads. The 
UNBRAKO"’ won’t fracture, won’t round in 

the hex, won’t mushroom. 

A complete line always in stock. Write us for 

free samples and Form 398. 


Standard Pressed Steel Co. 


It was a good drill. Tough 
as the Celfor hot-twisting 
forged process could 
make it. Too bad it was 


Box 22 Jenkintown, Pa. repointed improperly. 

Even best. drill 
(Celfor) is hardly proof 

against excessive thinning 

"7 Taps and Dies and too much clearance. 


We not only furnish this 
superior grade drill but also 
tell you how they can be 
pointed for long continued 
use. Send today for latest 
catalog. 


CLARK EQUIPMENT COMPANY 


Buchanan, Michigan 


MURCHEY 


A complete line of high grade Collapsible Taps 
and Self-Opening Die Heads. Write for details. 


MURCHEY MACHINE & TOOL CO. 
951 Porter St., Detroit, Michigan 
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“NECESSITY 


when Using the New” 
TUNGSTEN CARBIDE TOOLS 


LIVE CENTER 


Obtain Maximum Efficiency 
From Machine Tool and 


Cutting Tools 


To avail themselves of the increased productive capacity, progressive man- 
ufacturers are adopting Carboloy, Widia, and other new metals for their cutting 
tools. This means that center troubles are immediately encountered. Owing 
to the higher cutting speeds attained, dead centers burn up because of the 
increased friction caused by the high generation of heat and expansion, neces- 
sitating the use of centers equipped with anti-friction bearings. It was with 
these revolutionized machining operations in mind that the ROTO LIVE 
CENTER was designed. Its rotating principle and mechanical perfection 
eliminate all difficulties. Exhaustive tests have proved its accurate endurance. 


It is to your interest to investigate. Write today. 


Q-C ENGINEERING & TOOL SALES, Inc. 


STANDARDIZED TOOL DIVISION 
7 EAST GRAND AVE., DETROIT, MICH. 
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OLD MAN JOE says: 


Old man doe 
and hi ys 
riends 


“We have been using Bristo Safety Set Screws in our 


reversing gears for a number of years and have found 
them satisfactory in every respect.” 


Joe’s Gears are standard equipment on 
forty-eight leading marine engines, and 
hold an unrivaled position in this field. 
Joe’s Gears helped to translate the 
power of Gar Wood’s Miss America VII 
into a world’s speed record of 93.123 
M.P.H. at Miami Beach. 


Therefore this comment of Old Man 
Joe, on the value of Bristo Safety Set 
Screws, is particularly impressive, for 
it is certain that these set screws are 


helping Joe’s Gears to maintain their 
leadership. 


Perhaps they can do the same for you! 


Bristo Safety Set Screws have a pat- 


ented dovetailed socket that gives the 
wrench a perfect grip. Great pressure 
tends to contract instead of spread the 
socket. It will not round out or split. 


This positive grip means that Bristos 
can be set tighter, and loosened more 
quickly, than any other set screw. 


In spite of their unique design, effici- 
ency, and extra long life, Bristo Safety 
Set Screws cost less than many other 
safety set screws. 


We will be glad to send sample screws 
in your sizes for any tests you might 
wish to make. 


TRE BRISTOL CQ. 


WATERBURY, CONN. 
DEPT. E. 
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‘Retain keenest edges 
25 to 30% longer...” 


Says M.E. Hunt, Foreman of Tool 
Room and Experimental Dept. 
Caille Motor Co., Detroit, makers 
of outboard motors. 


Many users tell of the longer life and conse- 
quent economy of American Swiss Files of 
Precision. It is gratifying that so many of 
them are enthusiastic enough, not only to tell 
us this, but to allow their names to be used 
as well. 


“For wearing qualities, we find American 
Swiss Files outlast others considerably,” write 
the Detroit Vapor Stove Company. “In our 
opinion, they are superior to any other so- 
called Swiss Pattern file,” write the Strom- 
berg-Carlson Tel. Mfg. Co. “Longer life than 
any file we have tried,” write the Zenith- 
Detroit Corporation. 


You need not, however, be satisfied with this 
evidence. Make your own tests. See for your- 
self that American Swiss Precision Files do 
last longer. Send for our file handbook listing 
2400 different sizes, shapes and cuts to choose 
from; from it select the file you want to use 
for your test and send us a trial order. : 


Also manufacturers of American Swiss Qual- 
ity Mechanics’ Hand Tools and Knurls. Send 
for our catalog. 


American Swiss File & Tool Co. 
410-416 Trumbull St. Elizabeth, N. J. 


American Swiss 
files of precision 


Note: A separate department is now main- 
tained by this company for the manu- 
facture of knurls and mechanics’ hand tools. 
The same American Swiss quality and work- 
manship that characterize the files, will be found 
in these new products. Write for catalogs. 
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In The Light of DEMAND 


Users of Hollow Screws demand the 
cold-drawn socket—predominately. You 
find the basis of that demand in most all 
It’s 


found in the fact that the machinery runs 


machinery in all industries .. . 


without breakdowns from hollow screws 
- «+ Thank Allen cold-drawing for that. 


The Allen Mfg. Company 
Hartford, Conn. 
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ONLY 
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Yoder depends Mac-its 


He is a test even for the mighty 
strength of a Mac-it Set Screw—hold- 
ing down the bearings of the rolls on this 
Yoder cold roll forming machine. All the 
pressure exerted on the metal being formed 
must be endured by the Mac-its on the job 
—and Mac-its have long since been decided 
upon as standard parts because of their 


ability to stand up without noticeable wear 
and without damage. 

Even under such severe use, Mac-its do 
not have to be replaced. They will not 
mushroom at the point, break, or become 
distorted with long use. A Mac-it is made 
that way. It has no counterpart for actual 
worth. Ask for price list, and samples. 


Mac-itCap Screws 
are made in Sock- 
et, Fillister, But- 
ton, Flat, Round, 
Hexagon and 
SAE Hexagon 
Head ina full list 
of sizes. Price List 
and samples on 
request, 


392 


STRON 
CARLISLE 


HAMMOND 


WEST THIRD STREET, 


Mac-it Set Screws 
are made in Hol- 
low, Square- 
Head, Tool Post, 
Mining Machine, 
Railroad Eccen- 
tric and Slotted 
Headless types in 
a full list of sizes. 
Ask for Catalog. 


CLEVELAND, OHIO 
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What Should 
The Balance 
Be? 


Productimeters recording daily volume on important 
production machines tell you quickly and plainly what 
these machines are doing. They make it easy to figure 
exactly the ratio of raw material to finished product, 
determine costs, discover faulty or underproductive 


units, estimate material and labor requirements and other important pro- 


duction control data. 


Productimeter 5-B7 for application 
where the count of revolving mo- 
tion is desired. Furnished in 5 or 
6 figure resetting, one count per 
revolution of shaft. Rotation either 
direction. 


Available in a size and style for every counting pur- 
pose—to record operations, to “tally” large and small 
26 units and parts entering into, going through, or com- 
=a eae ing out of any production or handling process. We 
have made counting machines for fifty years; our 
specialized experience is at your service. 

Durant Mfg. Co., 615 Buffum St., Milwaukee, Wis. 


Established 1879 
Representatives in Principal Cities 


Productimeter L-10 Lineal Meas- 
uring Machine. For direct appli- 
cation to production machine or 
for mounting and operating inde- 
pendently on stand or table. Rec- 


* ords in feet. On special order can 
be furnished to record in yards or 
meters. 


THE SPEEDOMETERS OF INDUSTRY 


OSGOOD’S 


Eliminate the Broken Tap Bugaboo 


How many times has a broken tap spoiled a 
thread, held up production, or ruined a job in 
your plant? How long does it take to remove 
a broken tap with a cold chisel? 


Walton Tap Extractors work in a jiffy, never 
fail, and always save the thread. No shop can 
afford to be without them — and they cost so 
little every shop can afford them. 


Try a Walton on 60 days’ trial. Just tell us 
the size of taps used. 


THE WALTON COMPANY 
310 Pearl Street Hartford, Conn. 


Diamond Tools and File 
Accessories 
HIGH-GRADE DrAmonp TOOLS 
for dressing emery wheels 

and general purposes. 
Oscoop FILecrips—soft pli- 
able rubber tips — protect 
hands and afford better grip. 
OsGooD_ INDESTRUCTIBLE 
Fire HANpDLES—steel inner 
‘or tubes prevent splitting and 
bulletins splintering—can’t loosen. 


J. L. Osgood Machinery & 


Tool Company, Inc. 
43-45 Pearl St., Buffalo. NL Y. 


GROBET 
SWISS FILES 


Standard of excellence for more than a hundred years. 
Write for our Catalog A 


GROBET FILE CORPORATION OF AMERICA 
3 Park Place New York City 


Square and Hexagon Holes Drilled 
The Watts method of drilling triangular, square, 
hexagonal and other holes is faster, cheaper and 
unusually more accurate than other methods of 
doing the work. A practical operation with simple, 
practical tools. Let us tell you about it. 


Watts Bros. Tool Works 


760-70 Airbrake Avenue, WILMERDING, PA. 
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Make Machines 


ROOT 


Re-set Ratchet Counters 


LARGE SMALL 


The above large Re-Set Small presses like the one 


Ratchet Counter is seen at right take the small 

recording the output of a Re-Set Ratchet Counter 

Rivet Header. It registers illustrated above. Each 

one for each throw of the stroke of the press registers 

lever, and sets back to zero one on the Counter. Figures 

by turning knobonce round. re-set to zero by turn of 

Price with 5 figure-wheels knob. Price, 5 figures as 

as shown, $12.50 (Uist). illustrated, $6.00 (list). 
Let capacity output be assured—automatic— part | The machine that records its production manages 
of the machinery so far as possible. Let the operator itself. Gets the attention it needs; gives the output 
see what the pace should be, and hold his machine —_—you need. If the work slows down, the fact goes 
to its high mark continuously. The down on the Counter. It tells the 
Counter gets this sustained work. Noods NCORPORATED iD operator to get busy. Ask for data. 

ROO HARTFORD, CONN. 


OFFICES IN PRINCIPAL CITIES; WRITE OR PHONE. 


Temperature Instruments 


INDICATING— 
RECORDING— 
CONTROLLING 


12 14 16 18 20 22 24 26 2 9 


RARE METAL 


Tycos Wall Type Indicating 
Pyrometer 


NCALCULABLE losses result from lack of regulation or 
inefficient instruments. 


Tycos Indicating, Recording and Controlling Devices are 
famous the world over for their long sustained accuracy and 
complete dependability—characteristics which manifest them- 
selves in unbelievable plant economies. Wide selection of styles 
and sizes. Write for complete catalog. 


faylor /nstrument Companies 


Combination indicating and ding instru- ; 

ment. Produces CANADIAN PLANT: Established 1851 Largest manufacturers 

Single 50-day (1200 hr.) chart. Convenient, Tycos Building, Roche ter N Y U 5 A of temperature instruments 
accurate and dependable. TORONTO, CANADA s in the world. 
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The Federal Comparator —a 
new addition to the Federal 
Line — represents a big step 
forward in production gaug- 
ing. Embodying all the refine- 
ments which come from years 
of experience with precision 
instruments, the Comparator 
checks speedily, accurately 
and with minimum manipula- 
tion. 


Centers and Roller 
Type V Blocks are 
furnished when de- 
sired. 


Set the V opening of the tolerance shutter, which is 
part of the standard equipment, to your plus or minus 
limits; if the needle is not visible in the V opening 
the measurement is not within limits. Dial is grad- 
uated so that .0001” reads like .001” on the ordinary 
indicator—another precision precaution. 


. We maintain a completely stocked Western Branch 
equipped to give prompt, dependable service. 


FEDERAL PRODUCTS CORP. 
PROVIDENCE, R. I. 
WESTERN BRANCH: 7338 Woodward Ave., Detroit, Mich. 


READING COMPARATOR 


286—MACHINERY, August, 1929 


PIOOG 
4 
| 
‘© 
— 


Study the Structure 
Control the Quality 
of Metal Products 


Modern metallurgical practice makes it possible for the manu- 
facturer in any line to know exactly what effect variation in 
composition, heat treatment, etc., has on his product, by the 
use of B. & L. Metallographic Equipment. 


Exceptionally fine adjustments that make it possible to obtain 
plate definitions to 6000 times and more; design that eliminates 
danger of vibration between the specimen and the optical axis 
of the instrument makes it possible to obtain practically per- 
fect definition at any desired magnification, with any required 
exposure. 


The. Bausch & Lomb Large Metallographic 
Apparatus efficiently meets the needs in the 
industrial research and factory laboratories. 
Details of design and application will interest 
every metallurgist. May we send them? 


BAUSCH 
& LOMB 


OPTICAL CO. 


662 St. Paul Street 
ROCHESTER, N. Y. 


BAUSCH LOMB 


LARGE METALLOGRAPHIC APPARATUS 
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OCKWELL TESTING 
for SPECIFICATIONS 


WOULD be very unappreciative of the 
service that this machine has given us 
were I not to convey to you in somewhat 
glowing terms my feelings in regard to 
this particular article. 


Wr use it continually on sheets, etc., and it has 
given us an insight as to what is necessary in the 
way of hardness in the materials we use that we 
could not otherwise obtain. 


Our steel purchases amount to possibly one mil- 
lion dollars ($1,000,000) a year, and it must be 
conceded at once that there must necessarily be a 
very close cooperation between the Inspection De- 
partment and the steel plants furnishing our raw 
material. 


In fact, this relation is so very close that practic- 
ally all of the steel companies who have delivered 
us steel in the last two or three years have put ina 
Rockwell Hardness Tester, and by comparison be- 
tween the results obtained from both machines, the 
one in their plant and the one in ours, the proper 
hardness of our material is easy to be obtained. 


F RANKLY, we never knew how to tell the other 
fellow what was necessary until this system was 
put in, and it works wonderfully well. The basis 
of comparison between the machine in our hands 
and in the hands of the steel plants is firmly estab- 
lished after we once know that this test piece gives, 
the same reading on our machine as it does on the 
one at the steel plant. We can safely go ahead and 
tell them exactly what we want. I do not believe 
that there ever was anything purchased by this 
plant that gave more universal satisfaction, and 
the efficiency that the Inspection Department has 
had in being able to recommend to our Purchasing 
Department the kind of steel to be bought is large- 
ly due to the information that this machine has 
given. 
JOHN WOOD MFG. CO., 


H. L. KOENIG, 
Asst. Mgr., In charge of Inspection. 


ILSON-MAEULEN (0, 


INCORPORATED 


382 Concord Ave. 363 New York 


From this 
Mammoth 
Up-to-DatePlant- 


comes the finest line of 
Production and Inspection 
tools obtainable. 


Every Taft-Peirce tool is test- 
ed and proved under the ex- 
acting requirements of Taft- 
Peirce manufacturing and in- 
spection departments before 
it is placed upon the market. 
Tools that survive such a 
“proving ground” are sure to 
maintain Taft-Peirce stand- 
ards of accuracy, durability 
and convenience. 


No matter how small or how large 
your Inspection and Production De- 
partments are—their speed and ac- 
curacy can be greatly improved by 
the use of these “tried and tested” 
tools. 


»Would you like a copy of our 
Handbook? Write— 


TheTaft-Peirce Manufacturine Company 
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Better cores-better anneals 


Brown Automatic 
Control Pyrometer 
on Holcroft  gas- 
fired continuous ro- 
tary annealing fur- 
nace at the Detroit 
Steel Casting Com- 
pany, 


-better castings 


Brown Recording 
Thermometers on 
core ovens at the 
Detroit Steel Cast- 
ing Company. 


“Close heat control and even 
temperatures reduce spoilage” 


says E. R. Young, of Detroit Steel Casting Company 


“Good enough” cores and “good enough” annealing may be turned 
out without temperature measuring or controlling instruments; 
but “good enough” cannot compete in the markets of today. Write 
for data on modern instruments for foundry practice. 


THE BROWN INSTRUMENT COMPANY 
4485 Wayne Avenue Philadelphia, Pa. 


Branches in 20 principal cities 


“To measure is to economize” 
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The Monotron 


The MONOTRON 


HARDNESS MEASUREMENTS 


Made With 


Put you up to date both with respect 
to saving of time and nerves as well as 
correctness of principle employed. 


Uses Positive Pressure Gauge in combination with a 
Scientifically Corrected Depth Gauge both working to- 
gether in the same direction, which makes for speed. 


It is therefore fully Recheckable, eliminating Arbi- 
trary Factors and all Guesswork. 


In use by up-to-date manufacturers and laboratories 
in this country and abroad. 


If you have a shop problem that has puzzled you, or 
if 100% inspection was a desirable feature, but did 
not pay, a Monotron will easily meet all require- 
| ments to your satisfaction. It will earn its cost in 
‘ a short time although it is not the most expensive 
machine to install. 


Scleroscope C-2 


The 100% Portable Scleroscope has 
stood the-test of time, and is to date 


as popular as ever. If you wish an 
inexpensive hardness indicator espe- 
cially for quick, free-hand work and 
yard work, send for our bulletins No. 
22 and No. 30. 


Send for free Bulletins M-2 and M-5. 


The Shore Instrument & Mfg. Company, Van Wyck Ave. and Carll St., Jamaica, N. Y. 


FOREIGN AGENTS: Agent for British Empire, Coats Machine Tool Co., Ltd., 14 Palmer St., Westminster, London, §. W. 
Tokyo, Japan. Aux Forges de Vulcain, Paris, France. R. S. Stokvis & Zones, Ltd., Belgium and Holland. Alfred H. Schutte, Koln, 


Yamatake & Co., 
Deutz, Germany, 


Rotary 
Retort Carburizers 
and Vertical 
Retort Furnaces 


Precision Dial indicators 


Years of Profitable 
Service Without Attention 


Ruggedly constructed, Precision Dial , 
Indicators register accurately for years # 
with practically no attention. Gauges 
operate friction tight; réadings can § 
always be made from zero regardless of ¥ 
where work places the hand; handy 
bracket on back permits hooking gauge 
over frame of production machines. 

Accuracy and convenience make Pre- 
cision Dial Indicators popular with the 
men who use them—there is no better 


dation. A si d style f Many _ 
Send 

FRANK E. RANDALL complete 
catalogue. 


248 Ash St., Waltham, Mass., U.S.A. 


THREAD MEASURING WIRES 


are being used by hun- 
dreds of plants for a 


quality product at 
minimum cost. 


Write for your copy of our New 
Bulletin No. 12-A telling Why 


AMERICAN GAS FURNACE CO. 
ELIZABETH, NEW JERSEY 


Made to Bureau of Standards Specifications. We 
have over 250 sizes of measuring wires and re- 
Circular W26 gives 


versible plug gages in stock. How 


full data on measuring wires and their uses. 
many copies do you want? 

Have you Catalog No. 28, showing Light Waves 
Gage Blocks, Plug gages, Micrometer laps? 


The Van Keuren Co. “%iass" 


Mass. 


“LAST WORD” 


UNIVERSAL 


/Test indicators 


Send for Folder 


H. A. LOWE 
1874 E. 66th St., Cleveland, 0. 
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AVOID 
THIS BY USING 


COMPOUND TRADE MARK REG. U.S. PAT. OFFICE 
Non-Poisonous, Non-Explosive COMPOUND No. 6 Rapid Carburizer 


and Non-Inflammable 
Perfect Case—maximum strength and hardness 
Write for FREE sample can, also 


Aah sane daales. Penetration—*%64" in 3 hours at 1650° F. 
KASENIT COMPANY, fsingrir® 114 Liberty Street, NEW YORK 
Since 1912 


Air Drawing Electric Furnace 


Send us for com- 
plete heat-treating specifica- 
tions and correct recommend- 
ations. No obligation to you. 


There is a Stewart Industrial Furnace 
for any heat-treating requirement. 


CHICAGO FLEXIBLE SHAFT COMPANY 


1154 South Central Avenue, CHICAGO, ILL., U. S. A. 


“HEAT-EASY” Compound 


Prevents Scaling and Distortion in Hardening In is circulated 
rapidly by a centrifugal fan and effects 
HIGH SPEED STEEL uniform temperature throughout the 

Also, We do Skilled Hardening and Heat-Treating of | work. 


The heating elements are of the same 


THE BENNETT METAL TREATING COMPANY, Elmwood, Conn. substantial design as in Hevi Duty pot | 


furnaces that are used for hardening. 
This construction not only insures long 


life at drawing temperatures but also 
furnishes the sturdy construction re- 


% S ¢ & H quired by hard service. 


Industrial Furnaces 


and Furnace Room Accessories Hevi Duty Electric Co. 


The Mark Milwaukee, Wisconsin 
of a good The Strong,Carlisle& Hammond Co. 
Furnace Cleveland, Ohio 


COMMERCIAL HEAT-TREATING 


CASE-HARDENING 
HARDENING 
ANNEALING 
TEMPERING 

GUN METAL 
COLORING, ETC. 


AMERICAN METAL TREATMENT CO. 
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Put Drafting On a 


Emancipate your drafting rooms! 


Free your draftsmen from hampering 
rules, triangles and other impediments to speed— install Universal Drafting 
Machines. This modern equipment brings to drafting a convenience, free- 
dom and efficiency that saves from 25% to 50% of the drawing time and 
facilitates attention to what is being drawn. 


Our Catalog will give you the full story. 


UNIVERSAL DRAFTING MACHINE COMPANY 
Cleveland, Ohio, U. 8S. A. 


UNIVERSAL DRAFTING MACHINES 


Modern Basis 


THIN 


Colored Pencils. 


OR fine lines in color. 
As thin as a Venus “B”. 
Keeps a good point. Sharp- 
ens in a pencil sharpener. 
Excellent for sketching, 
retouching, correcting 
blueprints or any work that 
requires the use of a distin- 
guishing color or colors. 
Per Box 
Asst. No. 1116—12 Colors $1.00 
Asst. No. 1117—24 Pencils $2.00 
Atall dealers or write direct 
AMERICAN PENCIL CO, 


538 Venus Bldg. 
Hoboken, N.J. 


In all primary 
colors and shades. 


New Facila Protractor Triangle 


A Portable Drafting Machine 


Note the Swinging Right-Angle 


Accurate 


\ 7" Arm— $2.50, 10"— $3.95, 
12"— $5.25 in case 


Postpaid, cash with order, C. O. D. extra 
Send for Bulletin 


E. S. BROWN 
GarrowSt., Auburn,N.Y. 
Agents Wanted 
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Factory, Shop = 
and Office 


Send for Catalog ‘“‘C-M” 


Angle and Sheet Steel 
Stools—Chairs—Desks— Bench 
Legs— Tables— Benches—- Cab- 
inets—Trucks—Machine Ten- 
ders—Bins—Pans. 

Agents and Dealers in Principal Cities 


ANGLE STEEL STOOL CO. 
PLAINWELL, MICH. 


JN 
\ Transparent Celluloid: Strong: 
KEEN e 
TRADE MARK REGO \ 
\ 
AN Yoh? 
© 
gor 
\\) 
| Send forlatalog 


S C 


$100 


es money has to stand 
a lot of service ... has to 
be good paper ... It is 100 per 
cent new, clean, rag stock. 
Nothing else will do. Get the 
same quality in your detail 
paper ... get K (@& E Duplex 
... the pure rag detail paper. 


Write for a liberal sample of 


KEUFFEL & 


Duplex. Test it. Draw on it. 
Erase. Draw over the erasure 
and erase again. Repeat as 
often as you like. The surface 
will always be as good as 
new. The ink will not spread. 
The paper is homogeneous 
throughout. Get that sample 
and see for yourself. 


ESSER CO. 


HOBOKEN, N. J. 


NEW YORK CHICAGO _ ST. LOUIS 


SAN FRANCISCO. MONTREAL 


@ 39864 
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Machinery’s Handbook 


Seventh Edition 


A Book with 
200,000 


Friends 


Price 


The thumb index of fourteen 
main divisions gives instantly 
the location of tables and sec- 
tions frequently used, and there 
is a very complete general index 
covering all subjects through- 
out the book. 


Scattered throughout the industrial world are 
200,000 copies of MACHINERY’S Handbook— 
each the valued friend of some engineer, plant 
superintendent, foreman, draftsman, or experi- 
enced workman, who daily consults its pages to 
get facts and figures needed in designing de- 
partment or shop. Simplicity, completeness 
and reliability have made MACHINERY’S Hand- 
book the one volume these men use when a 
problem is before them. 


Time-saving Information 


MACHINERY’S Handbook contains 
1592 pages of tables, data and 
concise up-to-date information. 
The tables save a lot of useless 
figuring and the general data 
save useless experimenting. You 
get proven facts. All material is 
presented in the most practical 
and get-at-able way, the tables, 
rules and formulas being clearly 
arranged. 


New Standards and Data in Seventh Edition 


The latest or seventh edition contains important 
standards and other data related to recent develop- 
ments made since the publication of the revised 
and enlarged sixth edition in 1924. This new 
material includes useful tables and many minor 
revisions of importance to users of this work of 
reference. 


Mail Coupon for your Copy today 


M-8- 


THE INDUSTRIAL PRESS, 140-148 Lafayette St., New York City. 
Send me a copy of the latest edition of MACHINERY’S HANDBOOK. Price, $6.00. 


Enclosed is $2.00, initial payment—remainder payable at the rate of $2.00 a month for two months; or, 
I enclose $6.00 payment in full. 


Please write plainly 
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CLUTCH 


—no other Canco Press feature — and 2 
there are many! — has played a more : 
important role than the Canco 6-Point 

Double Paw] Clutch in establishing Canco 

Presses in leading metal stamping plants 
everywhere. 


Here Are Six of Its Features: 


1. SAFE—for both the operator and the dies— 
won’t repeat. Clutch provided with arrange- 
ment for locking it, preventing accidental 
tripping of press when adjustments are being 
made or distorted parts being removed from 
die. 

2. POSITIVE—cannot fail to function—six en- 
gaging points. 

3. RAPID—Only 1/6 revolution of flywheel re- 
quired for engagement. 


4. SIMPLE—Only two moving pieces—no flimsy 
construction—no cutting away of crankshaft. 
Mechanically correct design. 


5. DURABLE—AIl parts of hardened tool steel 
proportions—large bearing sur- 
aces. 


6. Developed and proved under the intensive 
production methods of the World’s Largest 
Metal Stamping Company to fill the need for 
a mechanically perfect clutch. 


Circulars with full description on request 


Other Canco Features 
Brake—Cam actuated or Positive Knockout 


treadle release Improved Hardened Steel 
Heat treated Chrome Nickel Punch Holder 


steel crankshaft Finished surfaces for 


AMERICAN CAN COMPANY 


Frame—Semi-Steel Casting attachments 

Scraped-in Bearings Three Steps for Inclining / EQUIPMENT DIVISION 

Extra length Gibs and Slide Webbed Flywheel NEW YORK — CHICACO — CINCINNATI — SAN FRANCISCO-— 
Increased Die Space Dot Lubrication Tm 
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Ask your nearest Haynes Stellite 
District Sales Office for the latest 
booklets on Stelliting. 


HE rough and finish milling operation 

on the main bearing lock was retarding Z 
the entire production schedule at Nash Motor 
Company’s Racine, Wis., plant in 1928. The 
special Ingersoll mill doing this work could 
turn out a maximum of 38 pieces per hour 
with high speed steel cutters against a mini- 
mum requirement of 44. By equipping this 
mill with Haynes Stellite cutters its capacity 
was raised to 49, an increase of 29 per cent. 


Haynes Stellite can be run at higher speeds 
because this unique metal is red hard. The 
terrific heat generated by modern high speed 
operation of machine tools—temperature up 
to 1800 deg. F.,—does not affect it. It resists 
abrasive wear better than any other metal. 


These characteristics of Haynes Stellite suggest other 
uses for it in the machine shop. Metal parts sub- 
jected to abrasion are being coated with Haynes 
Stellite deposited with the oxy-acetylene flame. 
These Stellited parts outlast qrdinary steel parts 
three to five and more times. 


HAYNES STELLITE COMPANY 


Unit of Union Carbide [ig and Carbon Corporation 
DISTRICT SALES OFFICES 


Chicago—1949 Peoples Gas Bldg. Cleveland—628 Keith Bldg. 
Detroit—4-240 Gen’! Motors Bldg. Houston—6119 Harrisburg Bldg. 
Los Angeles—1310 Santee Street New York—30 East 42nd Street 
San Francisco— 114 Sansome St. Tulsa—Exchange National Bank Bldg. 


General Offices—Kokomo, Indiana 


Haynes Stellite welding rod is 
also available from any of the 28 
District Sales Offices of Oxweld 


HAYNES STELLITE 


296—MACHINERY, August, 1929 


; 
~ 
3 
j 


leading makers 


EMININE taste dictates the appointments of to- 

day’s automobile. Handsome design and finish 
of door handles, robe rails, smoking and vanity sets 
is such an important selling point that flawless plat- 
ing is essential. 


For the important production operation of cleaning, 
on which good plating depends, it is significant that 
eleven of thirteen leading makers of automobile 
hardware clean the Oakite way. 


Oakite materials make quick, thorough work of re- 
moving cutting and stamping oils, grease and shop 
dirt from parts, so that perfect plating and japan- 
ning is assured. And equally important... cleaning 
is done at low cost! 


Everyone interested in production cleaning should 
read our two booklets ‘Modern Metal Cleaning” 
and “Modern Cutting and Grinding.” Fill in and 
mail the coupon today. No obligation. 


Oakite Service Men, 
cleaning specialists, 
are located in the 
principal industrial 
centers of the United 
States and Canada. 


Eleven of the thirteen 
manufacturers of auto- 
mobile hardware rated 
“AAAA” in Thomas’ 
Register use Oakite ma- 
terials. 


TRADE MARK REG. U.S. PAT. OFF. 


Industrial Cleaning Materials ana Methods 


Manufactured only b 
OAKITE PRODUCTS, INC., 26 Thames St.. NEW YORK,NY. 


NEARLY 20 YEARS EXPERIENCE SERVING 19000 CONCERNS IN MORE THAN 300 DIFFERENT INDUSTRIES 
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Grecory & READ Woop HEEL Ca. 
DESIGNERS MANUFACTURERS 
665 CASTERN ave 


MALDEN,MASS. 
2, 1929. 


Mr. % Burkholier, Sales Mger., 
Chicago, 111. 


Dear Sir: 


have used ahlberg Bearing Company's Bearings 
an3 also ablderg Ground Bearings, and have found thee 
to be completely satisfactory in their use on our 
Torming Machines, which operate at 7000 


Very trely youre, 


GRIGRY & MOOD HEZL CamPasy. 


Manufacturers in every field are discovering 
C. J.B. Quality. Consistently improved service and 
reduced machine maint¢nance are daily impress- 
ing them with the value of ball bearings built 
just a little bit better. Machinery manufacturers, 
especially, are feeling the value of these ‘‘custom- 
built’’ Master Ball Bearings. 


AHLBERG BEARING COMPANY 
317-327 E. 29th St., Chicago, Ill. 


Akron Brooklyn Cleveland Detroit Milwaukee Omaha St. Louis 
Atlanta Buffalo Columbus Duluth Minneapolis Philadelphia St. Paul 
Baltimore Chicago Dallas Kansas City New Orleans Pittsburgh Toledo 
Boston Cincinnati Denver Memphis New York Providence Washington 
Youngstown 


THE AHLBERG COMPANY OF CALIFORNIA 
Los Angeles SanFrancisco Seattle Portland Phoenix 


MASTER 
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‘There’s a Dodge -Timken for Every Industrial “Need 


Machinery Builders 


HAVE MET THE DEMAND 
FOR FASTER,BETTER,AND 
CHEAPER PRODUCTION 


wit DODGE- 
IMKEN/zution 


OU are striving to give your product that 

Y “extra percentage” of efficiency, reliability, 

speed and ease of operation that will make it 

the winner in its field. After all, it’s that “extra 
percentage” that sells it! 


Dodge and Timken have joined together to give 
your product a distinct advantage—a_ tangible 
“extra percentage” right at the seat of frequent 
mechanical trouble—bearings. 


With Dodge- Timken Bearings—completely as- 
sembled, self-contained and factory-adjusted units 
-—you are not only assured that your product has 
the edge in performance, reliability and ruggedness 
—but that you’re giving your customers that “extra 
percentage” that will save them money later. And 
at the same time, you’re helping yourself, because 
all industry knows Dodge-Timken—and it means 
quality. In short, a sales advantage based on na- 
tionally acknowledged mechanical superiority. 


Clip and mail this coupon for your copy of the 


116-page Engineer’s Data Book which we are anx- {: 


ious to send you. Prepared and compiled by the 
Dodge staff of Engineers. It is complete, specific 
—and of invaluable aid to you in your work. 


DODGE MANUFACTURING CORP. 
MISHAWAKA, INDIANA 


Factories at Mishawaka, Ind., and Oneida, N. Y. 


Please send me the Dodge -Timken 
Engineer’s Data Book 


Name 


Position 


Firm 


Address 
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NEW~ 


SHIELDS 
MILLING 


MACHINES 


Prompt Deliveries of 
Most Sizes 


No. 1—Heavy Duty 
No. 2—Standard 


No. 2—Heavy Duty'\ 
No. 3—Standard Universal 


No. 3—Heavy Duty 
No. 4—Standard 


Send for Descriptive, 


Illustrated Catalogue 


SHIELDS MACHINE TOOL 
CO., INC. 


407-411 West Street 
New York 


What 


Is Your 
Polishing 
Problem? 


Consider it carefully, and solve it scien- 
tifically with the aid of our engineering 
service. 


Forty years of experience, a completely 
equipped laboratory and plant. Wheels to 
meet every buffing and polishing need. 
Constant experimentation to meet peculiar 
problems and new developments. 


Divine’s recommendations, made by com- 
petent mechanical engineers, eliminate 
the “buy and try.” 


The Right Wheel 
for the Joh + « 


Send your engineer to us, or let us send one 
of our engineers to you 


INCORPORATED 


Utica, N.Y. 
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When a bank stamps their official certification on 
a check, it is a guarantee that the check is good. 


So, too, the © stamped into every National—Cleve- 
land Cutting tool, is your assurance that the qual- 
, | | ity of material and workmanship are the finest the 
industry can produce. 


Insist on tools bearing this stamp, and you are sure 
of cutter performance. 


National—Cleveland 


THE NATIONAL TOOL COMPANY 


Manuf. 
NA TIONAL-CLEVELAND 
Madison Avenue at West 112th Street 
CLEVELAND, OHIO 
\ CHICAGO OFFICE DETROIT OFFICE 
624 Madison Terminal! Bldg. 4-155 General Motors 
9 South Clinton Street Building 
— 
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Resale Section 
Used and Rebuilt Machinery 


BORING MILLS 
1—-30” Bullard Vertical. 
2—-42” Bullard Vertical—2 Heads. 
1-—51” Bullard Vertical—2 Heads. 
1—-+2” Niles-Bement-Pond Car Wheel Borer. 
1—No. 44 D. & H. Floor Type, 3%” Bar. 
1—5” Detrick & Harvey Horiz., Floor Type. 


*%” Geometric Single Head. 

%” and 1%” Acme Double Head. 

1—2%” Acme Single Head—M.D. 

1—-4” Bignall & Keeler, Cap. 1” to 4”. 
1—No. 11% Merrill, Capacity 2%” to 12”. 


GRINDERS 
1—No. 1 Norton Universal Cutter. 
1—12” x 24” Modern Plain. 
1—5 H.P. U.S. Double End, 
1—7% H.P. Ransom, Heavy Duty. 
1—No. 16 Besly D.E. Surface. 
1—No. 3 Ohio Tool and Cutter. 
1—No. 2% Bath Universal. 


Cap. 18” x 3”. 


SHAPERS 
1—16” Gould & Eberhardt B. G. Crank. 
1—20” Ohio Crank. 
2 Gould & Eberhardt. 
1—24” Stockbridge B.G. Crank. 
1—-36” Gould & Eberhardt. 
PLANERS 
1—24” x 24” x 8’ Powell—Rev. M.D. 
1—30” x 30” x 8’ Woodward & Powell. 


1408 BRIGHTON ROAD 


BOLT CUTTERS & PIPE MACHINES 


INSPECTION INVITED. 


Pittsburgh’s Largest and Best Stock 


Each Machine in Good Mechanical Condition. 
OUR SLOGAN: A Fair Profit for Ourselves—A Substantial Saving to Our Clients. 


1—33” x 33” x 12’ Cincinnati—2 Heads. 
1—-48” x 48” x 14’ Betts—3 Heads. 
1—48” x 42” x 12’ Cincinnati, > Heads. 
1-72” x 72” x 24’ D. & H., Open Side. 
1—-48” Turner Frick, Rotary. 


MILLING MACHINES 


—No. 1 Bilton Automatic Gear, 
2—No. 2 Ohio, Plain. 


. 2A Milwaukee, Plain. 


1—No. 5-B Becker Vertical. 
1—No. 7-H Becker Manufacturing. 
1—No. 3 Cincinnati Plain—M.D. 
1—No. 4 Hendey Plain—S.P.D. 
1—-No. 5 Becker Vertical. 

DRILLING MACHINES 
2—Nameo Six-Spindle Drillers. 
20” and 21” New Buffalo and Canedy-Otto. 
1—25” Weigel Sliding Head, Tapping Att. 
2—No. 12 P. & W. Multiple Spindle, 12-1” Sp. 
2—D-2 Colburn Heavy Duty—No. 5 Taper. 
> 


ae 25 Foote-Burt Heavy Duty. 
Mueller Radial, G.B., S.P.D. 
American S.P.D. T. 
1—5’ Western S.P.D. T.A. 
1—6’ Cincinnati-Bickford, 


Universal. 


1—-6’ Reed-Prentice Radial, Late Type, M.D. 
LATHES 

1—16” x 8’ Champion 2 Cyiinder, T.A. 

1—18” x 8’'L. & S. 2 Cylinder, 

1—16” x 8’ Sidney, Q. C.G 


x 10° W hitcomb- Blaisdell, Grd. Had. 
x 12’ Sidney, Q.C.G. Taper Attach. 


Our Guarantee Protects You. 


YOUR INQUIRIES SOLICITED. 


RELIANCE MACHINERY SALES COMPANY 


1—24” x 10’ Whitcomb-Blaisdell, G.H. 
1—26” x 14’ L. & S. 2 Cylinder, T.A. 
1—14”-28” x 6’ Fay & Scott Gap. 

1—48” x 18’ 9” Betts-Bridgeport, Heavy Duty. 


TURRET LATHES & AUTOMATICS 


1—2%” Cleveland Model A. 

1—No. 4 W. & S. G.F.H. Power Feed. 
1—-18” Libby Rapid Production. 

2—-21” Gisholts. 

1—3” x 36” Jones & Lamson, Fully Equipped. 
1—2%” Cleveland Model “Rr Single Spindle. 
1—3%4” Cleveland Model ‘‘A’’ Single Spindle. 
1—%” Cone—M.D. 
1— #3” Cleveland Model B. 

1—No. 52 National-Acme, 4-Spindle, 
38——No. 53 National-Acme, 4-Spindle. 
38—Cleveland Model Spindle. 


M.D. 


MISCELLANEOUS 
1—No. 27 W. & W. Bulldozer M.D. 
1—No. 29 W. & W. Bulldozer M.D. 


1-—Bertsch Squaring Shear, 10’x14 Ga., 
1—Cadillac D.E, Centering Machine. 
1—No. 20 Bliss O.B.I. 
1—No. 5 A Toledo. 
1—Shuster Straightening Machine, 
1——No. 786 Wickes Punch, 48” 
1—No. 13 Brown & Sharpe Gear Cutter. 
1—No. 3 Baker Keyseater, Cap. 2” 
1—300-lb. Bradley Upright Helve Hamme iF: 
1—250-lb. Chambersburg Drop Hammer. 
1—1500-lb. Erie Steam Forging Hammer. 
3-—No. 15 Bliss Double Seamers. 
7—No. 10 Leffler Double Seamers. 


B.D. 


% Cap. 
Throat, Cap. 


PITTSBURGH, PA. 


Bolt Cutters, 2”, 2%” Landis Dbl. Hd. 
Boring Mills, 24” Bullard, Prod. Type. 
42” Gisholt, Vertical. 
96” Niles. 
Boring Machines, 3-7/16” bar, 
No. 5-D Moline, 6 Sp. ‘‘Holehog.”’ 
Drills, D-66 Moline 4 Sp. ‘‘Holehog.”’ 
No. 30 NATCO, 48 Sp. 
32” Hamilton, Sliding Hd. 


D & H. 


Radial, 3’ Marsch, sens. M.D. 
Radial 3’ Cincinnati-Bickford. 
Radial, 3’ Mueller. 
Radial, 5’ Cincinnati-Bickford Universal. 
Radial, 6’ American. 

Grinders, Two No. 2 B & S 6” x 32” Plain. 
10” x 50” Norton PI. 


No... 10 3 10” x Pi. 

No. 1 W & M, Universal. 

No. 1 Diamond 24” x 12” x 12” Surface. 
Hobbers, Nos. 3 and 12 Barber-Colman, 
Keyseaters, No. 3-A Mitts & Merrill. 

Lathes, 14” x 8’ American, Motor Drive. 

24” x 12’ L & S, crankshaft. 
Millers, No. 2-A Becker, vertical. 

No. 2-B K & T., pl. Dbl. overarm. 

No. 3 Cincinnati, pl. geared Hd. 

Thread 6” x 80” P & W. 

Pipe Machine, 6” Landis. 
Planers, 36” x 48” x 10’ 
Planer 16’ Niles Plate. 
Presses, No. 12 Toledo, Horning. 

No. 21-B Bliss O.B.I. geared 
Riveter, 30-ton Hanna 48” thr. 
Saw, 12-B Higley, Cold metal. 
Screw Mach., No. 4 Warner & Swasey, fric. hd. 
Shapers, 24” Gould & Eberhardt, Back geared. 

28” Rockford. 

Shear, 4’ Loy & Nawrath, 10 ga. Power. 
Woodworker, No. 58 Crescent, M.D. 


Tae EL. ESSLEY - MACHINERY - C2 


551 W. Washington Bivd., CHICAGO 
78 W. Water Street, MILWAUKEE 


Cleveland O.S. 


%” hot rivets. 


OSBORNE SEXTON 


COMPANY 
OHIO 


MACHINERY 
COLUMBUS Pert. 


Automatics, Nos. 52, 53, and 55 National Acme. 
Boring Mill, No. 3 Colburn, hex turret 
Compressors: 6x5, 7x5, 6x6, 7x6 9x8 ‘and 10x9. 
Drill: Hilbert 3’ radial. 

Drill: Baush 5’ radial. 

Drills, 20” wheel and lever B.G. Power feed. 
Drills: 32” Hoefer, sliding head. 

Drills, No. 66-D Hole Hog seven-spindle. 

Gear Cutter, No. 3-B 26” B. &S. 

Gear Cutter, No.13 Brown & Sharpe. 

Grinders, surface No.1 and No. 78 W. & M. 
Grinders, No. 60 Heald cylinder. 

Grinders, No. 20 Bryant Deep Hole chucking. 
Grinder, Universal, 12x38 Cincinnati. 

Grinder, No. 10 Besly 18” double disc. 

Lathes, 14” x 6’ Monarch quick change geared. 
Lathes: 14” x 6’ Sebastian motor drive. 


Lathes, 14” x 8’ Sidney, new quick change geared. 
rapid production. 


Lathe, 16” Hamilton, new model, 
Lathe, 24” x 24’ Prentice. 

Lathe, 20” x 10’ Hamilton, quick change. 
Lathe, 21” x 10’ LeBlond. 

Milling Machine: Ingersoll horizontal. 
Milling machines, Brown & Sharpe plain. 
Milling machines, No. 2 and 
Milling machines, No. 2 heavy B & §S plain. 
Planer, 36” x 36” x 12’ Gray, motor driven. 
Planer, 42” x 42” x 12’ Gray. 

Planer, 36” x 36” x 14’ Gray 

Press, No.1, 1'/2, O.B.1. 


Press: No. 5 Fede 

Punch and Shear, x throat. 
Screw machine, No.1 Foster automatic chuck. 
Shaper, 16” American back geared crank. 
Shaper, 16” Steptoe — 

Shapers, 24” O. & S. crank. 

No. 13 Pettingell rotary 

Square Shear, No. 362 J. M. Robinson. 
Turret Lathe: Defian 

Turret Lathe, 1” 1 

Turret Lathes, No.1 Fo 

Washing Machine, Blakeslee. 


Motors: % H.P. to 15 H.P. at exceptionally low price 


No. 3 — plain. 


Power Presses 


ALL MAKES and TYPES 


BLISS, TOLEDO, Etc. 


GUARANTEED IN 
FIRST-CLASS CONDITION 
Over 1200 Presses in Stock 
Don’t fail to send us your inquiry 


Joseph H'YMAN ana Sons 


PRESS SPECIALISTS 
Tioga and Almond Sts., Philadelphia, Pa. 
Phone Regent 7727 


Sell Your 
Surplus Equipment 


through the 


Resale Section 
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Don’t Pass These Up 


Air Compressor, 7'/2x6 I-R, type ER-1 
Air Compressor, 6x6 Worthington FV 
Air Compressor, 9x8, 12x10 I-R, type ER1 
Bending Rolls, 62”x5/16” Beloit 

Bending Rolls, ll a Badger State 
Bending Rolls, No. 8 & No. 9 Bertsch, MD 
Bending Rolls, 10’x'/2” Cap. Scully, MD 
Bending Rolls, 16’x34” Cap Niles 

Bolt Cutter, 4” Acme, MD 

Bolt Cutter, 1/2” Acme, ‘A’, 2 spindle 
Bolt Cutter, 2” Morgan 

Boring Mills, 36” & 42” Bullard 

Boring Mill, 42” NBP Vertical Turret 
Boring Mill, 50”, 66” Niles 

Boring Mill, 60”, 72” Bullard 

Boring Mill, 84”, 96” Niles 

Brake, 4’x10 Ga. Robinson 

Brake, 6’x18 Ga. Keene 

Brake, 8’x16 Ga. Robinson 

Brake, 8’x10 Ga. Robinson MD 

Brake, 8’x16 Ga. Pexto 

Drill, 22” Barnes Camel Back 

Drill, 26” Cincinnati Upright 

Drill, 22’ Dreses Cone Drive 

Drill, 3’ Mueller Cone Drive 

Drill, 


Drill, 42’ Morris, MD 

Drill, 6’ American T.G. 

Grinder, 84” Diamond Surface 
Grinder, No. 2 Diamond Surface 
Grinder, No. 2 B&S Surface 
Grinder, 10x30 Queen City Plain 
Grinder, 10x36 Landis 

Hack S2w, 6x6 Racine or Peerless 
Hack Sew, No. 7 Atkins 
Keyseater, No. 1 & No. 2 Davis 
Keyseater, No. 0, No. 2 M&M 
Keyseater, No. 3/7, Baker 
Keyseater, No. 3 M&M 

Lathe, 16”x6’ Monarch QC 

Lathe, 18”x10’ Cincinnati QC 
Lathe, 18”x14’ G-K, LC 

Lathe, 22”x19’ American GH 


B&E, QC 
Lathe, 26”x12’ Wickes SQC 


Miller, No. 1B Milwaukee 

Miller, No. 24 Oesterlein Plain 
Miller, No. 2, No. 3 LeBlond 
Miller, No. 3 B&S 

Miller, No. 3, No. 4 Cincinnati Univ. 
Miller, No. 4 Cincinnati Vertical 
Miller, No. 3 LeBlond Univ. 
Miller, US Hand 

Pipe Machine, 6” Williams 

Pipe Machine, 12” Saunders 

Pipe Machine, No. 5'/2 Merrill 
Planer, 42x36x12 Cincinnati 
Planer, 24x24x8 American 
Planer, 48x48x14 Gray 

Planer, 60x60x14 Cincinnati 
Planer, 72x72x20 Ridgway 
Planer, 72x72x18 D&H 

Planer, 36x36x12 Cleveland 
Shaper, 14”, 16” & 18” Steptoe 
Shaper, 26” Niles Traveling Head 
Shaper, 22” American BG 
Shaper, 24” Queen City 

Punch Press, No. 8-A_ Bliss 
Punch Press, No. 8 Whiting 
Shear, No. 4 L&A 
Shear, 42”x18 Ga. Niagara 
Shear, 6’x10 Ga. Power 

Shear, 8’x16 Ga. Bertsch 

Shear, 8’x14 Ga. Canton 

Shear, No. 196 Niagara 

Shear, 10’x14 Ga. Bertsc’ 

Wheel Press, 150-ton Samat, 200 & 400 tons, 


Many other tools of various sizes and types 


THE RANDLE MACHINERY CO. 
1735 Powers St. Cincinnati, Ohio 


GUARANTEED MACHINE TOOLS 


pice MACHINES AND TURRET LATHES 
1%” Gridley 4 spdie. model F 


" Gridley 4 spdie. model F........ $1150 
2%” Gridley 4 spdie. model F........ 2500 
Auto. Cincinnati 500 
Auto. Cleveland 5, Model A......... 150 
W %x4, complete ae 150 

No. 7 Foster 24,” P. F.—F. Hd..... 750 
24” Steinle 5’ hole side carriage...... 700 


BORING MILLS 


Horz. 4” Rochester fioor type, Rot. table 


DRILLING MACHINES 
pH ny Allen H.S. B.B. 14” with pump 125 


ial 3’ American Sensitive ........ 200 
4-spindle Barr Plain Bearing......... 225 
24” Rockford 150 


28” Superior Sli. 3 

21” Cin. Sta. Hid” a tapping attach. 200 
24” Cincinnati sliding hd. with tap. att. 325 
20”—2-spindle Hoeffer Power Feed ... 250 


GRINDING MACHINES 


16”x36” cap. Diamond Auto. tool, 1000 
12x12x48 Springfield Brandes Surface 
Magnetic Chuck & Segment Wheel. / 


No.11 B. &S. plain 6”x32”........ 40 
Landis 16”x42” plain, 24” wheel.... 1000 
LATHES 
14”x8’ Flather & Ck. .... 250 
18”x9’ Chard Semi-Q.C. ............ 400 
22”x10’ Davis quick change ......... 800 


42”x20’ Fifield with blocks to swing 60” 1000 
MILLING MACHINES 


a, Stand. & U.S. (Hand)..... 125 

No. 21 Garvin Power Feed-Oil Pump. 150 
No. 12 B &S Prod. Type ........... 160 
No. 3B B.&S. Hvy Dty, roa G.H., S.P.D. 2000 
Briggs (G. @E. Mfg. 16”).......... 200 
No. & Becker Vertical, no rotary . ene 500 
No. 3 Becker Vertical .............. 325 
Hendey Lincoln type................ 100 
Ingersoll Slab 42x36x9’ ............ 1750 


SHAPERS 


16” Steptce, crank, back grd., vise & c/s 375 
16” Smith & Mills, back grd., vise & c/s 450 
20” Steptoe, crank, back grd., vise & c/s 500 
20” a crank, back geared, vise . 
20” Ohio, c’k, B.G., vise & c/s, near new 1000 
25” Steptoe, crank, back grd., vise & c/s 750 


Slotter 12” Putnam Universal........ 1000 
PLANERS 
24” Rockford Univ. Comb. Planer... . . 1100 
24x24x6’ Cincinnati, 1 head 500 
26”x26”"x6’ Cincinnati, 750 
24x24x8 Fitchburg, 1 head 400 
32x32”x8 Pond, 1 head 
36”x36"x12’ Cincinnati, 2 heads..... 1500 


PRESSES 


No.5 R &K—OBI—5500 Ibs. ....... 525 
Ohl Power Press Brake 10’ No. 10 ga... 1650 


MISCELLANEOUS 

Hammer, 50 Ibs. No. '2 Standard Drop 150 
Hammer, No. 5A High Speed Riveter... 400 
Bolt Cutter, 2” D &H Double Head... 300 
Centering Machine Whitop Swivel... .. 

Filing Mach., Cochrane-Bly Floor Type. 100 
Oil Separator National about 2 bu. .. 75 
Saw, 6x6 Peerless H.S. D.C.M. $150, A. c. [= 
Saw, Racine Metal Band, nearly new. 75 


SCOTT-BANSBACH MACHINERY CO. 
130 S. Clinton St., Chicago, Ill. 


Where is Your 
Left-over Machine? 


The left-over machine discarded for the new just 
rusts, is useless, in fact becomes junk when left un- 
used around the shop. Sell it for cash. Get back 
some of the money invested in it. You can do it 


through the Resale Section. 


MACHINERY’S RESALE SECTION 


140-148 Lafayette St. 


New York City 


Real Values 
Rebuilt & Guaranteed 
Machine Tools 


MILLING MACHINES 
No. 5 Cinti high power pl. S.P. Rect. Over- 

Arm, (Latest Type). 

No. 3 Kempsmith Univ. C.P. Compl. late type. 
Nos. 3 & 2 Brown & Sharpe Univ. C.P. compl. 

Nos. 3 & 1 Hendey Universal, C.P. Compl. 
No. 4 Cinti High Pr. pl. arr. for M. Dr. power 

rapid traverse, (Late Type). 

No. 3 Hvy Ohio Pl. C.P. Pr. Rap. Trav. 
Nos. 3 & 1 Kempsmith Plain, CP. 

Nos. 2-H & 1% Brown & Sharpe Pl. C.P. 
Nos. 3 & 1% Cincinnati Plain, C.P. 

o. 2 Cincinnati High Pr. Pl. S.P. Late Type. 
No. 2 Knight Milling and Drilling Machine. 
No. 15 Garvin Vertical Spindle Milling Mach. 
48” Cincinnati-Auto. Duplex (Latest Type). 
24” Cincinnati-Auto. Duplex (Late Type). 
No. 33 Kempsmith Manufacturing Milling. 
28” Cincinnati Semi-Auto. Duplex. 

24” Cincinnati Auto. Milling (Late Type). 
No. 3% Fox Hand & Power Milling Machine. 


RADIALS AND UPRIGHT DRILLS 

5’ American Triple Purpose pl. rad. gr. box dr. 
(Enclosed Head). 

5’ Cinti-Bickford pl. rad. gr. box dr. late type. 

6’ 5’ & 4’ Amer. Triple gd. pl. rad. gr. box dr. 

4’ Dreses high duty plain radial, gr. box dr. 

4’ Western high duty plain radial, gr. box dr. 

3’ Morris plain radial, gear box drive. 

4’ Hammond ball bearing sensitive radial. 

36” 32” & 24” Aurora upr. dr. tap. att. L.T. 

34” 28" & 26” W. F. & John Barnes upr. dr. 
Late Types. 

26” Barnes all geared drill. 

25” and 21” Superior upright drills. 

25” Weigle upright drills (latest type). 

24” Cinti-Bickford upright drill, tap. attach. 

No. 314 Baker Brothers hvy duty drill. 

No. 17 Foote Burte three (3) spd] hvy duty dr. 

No. 220 Baker Bros. (2) spdle hvy duty dr. 
indexing table. 

No. 2-B Edlund four (4) spdle ball bear. dr. 
No. 2 M.T. 

Allen two and three spdle B.B. dr. No. 2 M.T. 

No. 30 Natco multiple drill, late type. 

No, 12 Natco multiple drill and tapper. 


ENGINE AND TURRET LATHES 
36”x42’ Johnson triple gd. stand. change lathe 
36”x16’ Lodge & Shipley selec. gd. hd. lathe. 
30”x18’ Lodge & Shipley sel. gd. hd. lathe, L.T. 
28"x14’ Lodge & Shipley Q.C. lathe. 
25"x50"x18’ LeBlond slid. bed exten. gap lathe 

Q.C. gears. 
24”x12’ American Tool Works Q.C. lathe. 
20”x8’ Hendey gd. hd. Q.C. lathe taper att. 1-t. 
18”x14’ Johnson gd. hd. Q.C. lathe taper att. 
1828" Lodge & Shipley sel. gd. hd. Q.C. lathe 
late type. 
16”x8’ & 16”x6’ Lodge & Shipley sel. gd. hd. 
Q. C. lathe, late types. 
17”x6’ LeBlond geared head Q.C. lathe. 
14”x6’ Reed- Prentice geared head a lathe. 
34”, 24” & 21” Gisholt tur. lathes, taper att. 
late types. 
No. 1-B Foster univ. tur. lathe, chuck. equip. 
3”x36” Jones & Lamson tur. lathe, bar and 
chucking equipment. 
Nos. 2, 4 and 6 Warner & Swasey tur. lathes. 
Nos. 2 and 4 Millholland turret lathes. 


SHAPERS AND PLANERS 
24” Queen City hvy duty B.G. crank_ shaper, 
arr. for motor drive thru gr. box (L.T.) 
25” & 16” Smith & Mills hvy duty B.G. crank. 
24” and 20” Kelley hvy duty B.G. crank. 
24” and 16” Barker B.G. crank shapers. 
24” Waleott hvy duty B.G. crank, (helical gd.) 
20” Milwaukee hvy duty B.G. crank shaper. 
20” Cincinnati hvy duty B.G. cr, sgle pul. dr 
20” American Tool Wks high duty B.G. crank 
—arr. for M.D. 
16” Gould & Eberhardt high duty B.G. crank. 
16” Hollingsworth hvy duty B.G. crank. 
15” Pratt & Whitney crank shaper. 
24"x24"x10’ Liberty planer—1 hd. late type. 
30"x30"x10" American planer—1 head. 
42”x42”"x10’ G. A. Gray planer—1 head. 
42"x42"x12’ Cinti Tu-Speed planer, 4 hds. 
late type, box table. 
54”x54"x26’ Niles-Bement & Pond planer— 
3 heads, arranged for M.D. 


GEAR CUTTER AND GRINDERS 
No. 3 & 12 Barber-Colman gear hob. (L.T.) 
No, 18- H Gould & Eberhardt high duty gr. hob. 
No. 5-A Lees Bradner gear hobbers. 
No. 6 Fellows gear shapers. 
No. 5 48” Brown & Sharpe auto. spur gr. cut. 
18” Gleason bevel gear generator. 
No. 22 12” Heald rotary surface grinder. 
14” Pratt & Whitney vert. surf. grd. ball bear. 
spdle—rect. mag. chuck. 
12” Pratt & Whitney vert. surf. grd. rotary 
mag. chuck. 
No. 2 Wilmarth & Morman auto. surf. grinder. 
No. 70 Heald internal gdr. clutch in hd. stk. lt 
No. 11 Brown & Sharpe pl. self cont. gdr. L.T. 
6”x18” and 10”x52” Landis pl. self cont. gdr. 
late types. 
No. 2, 12”x36” Cincinnati pl. «dr. late type. 
8”x30” Modern plain self cont. gdr, 95% new. 
No. 2 Cincinnati univ. tool and cutter grinder. 
No. 2 Oakley univ. tool and cutter grinder. 


And many others. Send us your inquiries. 


The Eastern Machinery Co. 
3261 Spring Grove Avenue 
CINCINNATI OHIO 
We also Buy Machinery. What Have You to Sell? 
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24” Diamo Wi isc and ring wheel 300 i 
26” Valley City disc ............... 250 } 
Lathe, 27”x21’ L&S, QC 
Lathe, 36”x21’ Johnson 
Lathe, 36”x26’ Wickes, SQC 
Lathe, 54”x27’ Pond 
| 
it 


LATHES 
6”x21’ Johnson Engine Lathe. 
Fifield engine lathe. 
27”x20’ Lodge & Shipley, 3 S.C. Q.C. 
22”x10’ American, geared head, Q.C. 
20”x8’ Lodge & Shipley Geared Head, Q.C. 


RADIALS AND UPRIGHT DRILLS 
4’ Bickford, single pulley. 
3’ Cariton Sensitive. 
6 spindle, 20” Rockford. 
26” Rockford, tap. att. latest type. 
26” Cincinnati, late type. 


GEAR CUTTERS AND HOBBERS 
18” Schuchardt & Schutte Gear Hobbers. 
36” Whiton Bevel & Spur Gear Cutter. 

No. 3 26” Brown & Sharpe, late type. 
No. 3 36” Brown & Sharpe, late type. 


BORING MILLS 
10’ Niles, 2 heads. 
42” Bullard, New Era type. 


SPECIALS 


6’ American Radial, Enclosed Head. 
30”x30”x12’ Cleveland Openside Planer. 
No. 4 Cincinnati Vertical Miller. 
36”x18’ Schumacher Boye Lathe. 
52”x16’ Pittsburgh Lathe. 

36” Morton Draw Cut Shaper. 
72”x72”x16’ Pond 4-head Planer. 
48”x48”"x10’ Liberty 3-head Planer. 
42,""x42"x14’ Gray 4-head Planer. 
36”x36”x12’ Cincinnati 3-head Planer. 
No. 12 Barber-Colman Gear Hobbers. 
84” and 120” Niles Boring Mills. 
214%", No.4 Mitts & Merrill Keyseater. 
8-spindle, No. 3 Foot Burt Rail Drill. 


MILES MACHINERY CO. 
SAGINAW, W. S., MICHIGAN 


FOR SALE 


84” x 84” x 30’ Sellers planer, ar. 

ranged for belt drive with jack 
shaft, 2 heads on cross rail, 2 side 
heads, power feed, width of table 
62”; 30’ between pockets, 32’ over 
all, face of rails 16”, face of hous. 
ings 12 1/4”, worm gear drive, 
length of bed 49’, width of top of 
V’s 45”, face of V's a. 


WILLARD F. MEYERS MACHINE 
COMPANY, INC. 


614 Hamilton St., Long Island City, N. y, 


36” Bullard, Rapid Production. 
No. 1 Rockford, Horiz. 2” bar. 


SHAPERS AND PLANERS 
16” Steptoe Crank Shaper, late type. 
20” Steptoe Crank Shaper. 
24” Queen City Crank, B.G. 
26”x26"x12’ Whitcomb- Blaisdell, 2 heads. 
42”x36”x12’ Cincinnati, 2 he ads. 
48”x48"x16’ Detrick & Harvey Openside. 
24” Hendey Friction Shaper. 


MILLING MACHINES 
No. 1'/2 Walley City, Plain. 
No. 28 Oesterlein, Plain. 


2000 MACHINE TOOLS 
in Our Stock at New Haven. 
All Bargains. 

Wire, Write or Phone 


BOTWINIK BROTHERS, Inc. 
67 Water Street © NEW HAVEN, CONN. 


Barnes Friction Drill 
Sibley 24” Sliding Head Drill B.G. and P.F, 
Hardinge (Cataract) No. 47 Bench Lathe 3%” 


cap. 

Bliss’ No. Flywheel Press 

Niagara No. 2 Flywheel Press 

Bliss No. 1065 Rotary Shear 

General Machinery Corporation 
Machine Tool Merchants” 

170 Summer Street Boston, Mass. 


No. 3 Cincinnati, Universal. 
No. 3 Brown & Sharpe, Plain. 


No. 4 Brown & Sharpe, Plain. 


GRINDERS 
10”x20” Landis, plain. 
10”x52” Landis, plain, self contained, like new. 
iar Landis crankshaft grinder, self con- 
ned. 


MISCELLANEOUS 
No. Janae Punch & Shear, 36” throat, 
t 
Wickes Punch & Shear, 48” throat, 1144” 
thru 14%”. 

Y2" Landis Double Spindle —_ Threader. 
2” Morgan Bolt Cutter, Comple 

10’ Bertsch Power Squaring oad 14 gauge. 


Cincinnati Machinery & Supply Co. 


29 West Second St., Cincinnati, Ohio 


Taking Inventory This Summer? 


Your old machines, perhaps no longer of value 
to you, may be just the ones for another manu- 


facturer. 


Sell them through the pages of the 


Re-Sale Section. Rates on request. 


The Resale Section 
is the market-place 
for buyer and seller 


and equipment 


of used machine tools 


MACHINERY’S Resale Section 
140-148 Lafayette Street, New York City. 


1 should like particulars in regard to the following used machine tools: 


Find what you want here! 


Look over the lists of the advertisers in the 
Resale Section. Find what you want—all kinds 
of makes and types of used machines for sale 
by reliable dealers and manufacturers. 


If what you are looking for is not advertised, 


write the individual concerns or take advantage 
of the coupon and ask us. 


The Resale Section Information Department 
will help put you in touch with dealers having 
the used machine tools you want. It’s a service 


rendered without charge. 


8-29 
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hree out 450 machines which 


REEVES has lifted above competition. 


The machines you manufacture 


can be improved in the same way! 


HE element of time or 
speed entersinto the effi- 
ciency of almost every pro- 
duction machine manufac- 
tured today. Changes in 
material, variations in oper- 
ating conditions, or differ- 
ences in operating require- 
ments create a problem 
which the manufacturer of 
machinery can solve only 
through the application of 
exact speed regulation. 
Heretofore, most manu- 
facturers of machinery have 
considered this speed ele- 
ment as a problem for the 
purchaser of the machinery 
to solve. But now, in these 
days of keen competition, 
progressive manufacturers 
are coming to realize the 
advantages of equipping 
their machinery to insure 
ease of operation for their 
customers and the utmost 
efficiency for their machines. 
The REEVES Transmission 
represents the approved 
method through which a 
machine can be adjusted in 
speed with hair-line accu- 
racy, and which will hold 
any one speed adjustment 
indefinitely, regardless of 
fluctuations in the load. It 


represents the only method 
which is exact in its adjust- 
ments and positive in the 
maintenance of those ad- 
justments. 

REEVES engineers con- 
stantly are working out 
methods of application in 
the proper sizes for manu- 
facturers of machinery who 
realize the sales advantages 
and operating efficiency 
which exact speed regula- 
tion will bring to their ma- 
chines. Illustrated here are 
three of the 450 machines 
which are now REEVES- 
equipped. The coupon be- 
low will bring you informa- 
tion about how the REEVES 
will benefit your machinery. 
Send it today. 


Above: REEVEs-equipped conveyor-type heat treat- 
ing furnace manufactured by C. I. Haves, Ine. 


REEVES PULLEY CO., Columbus, Indiana 


Above: RreEves-equipped Cutter and Creaser | 
made by Thomson-National Press Co., Inc. 
Right: Reeves-regulated parkway cable ar- | 
| 


moring machine made by Sleeper § Hartley, Inc. ufacture 


(class of machinery). 
4 
3 RO \ 
Variable Speed | 
| Address 
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J & J Forgings are close to 
Blue Print Dimensions 


You waste no time machining John- 
ston and Jennings Forgings—you 
pay for no unnecessary material. 
Each forging is as close to blue print 
dimensions as the one illustrated. 


Economies in machining time and 
absence of waste material make 
Johnston and Jennings Forgings 
cost less than others. 


They’re sound, homogeneous and 
free from blow holes and impurities, 
Rejects are rare—deliveries prompt. 
Write us for details. 


Axles—and Spindles 
Standard Gear Blanks 
Milling Weldless 
Machine Rings 
Arbor Engine 
Forgings Shafts 


The Johnston & Jennings Co. 
INCORPORATED 1894 
Addison Road and Lake Shore R. R. Tracks 


Cleveland, Ohio, U. S. A. 


Buy Forgings—Not Scrap! 


REDUCE YOUR | 
BABBITTING COSTS 


The M.C.E. Centrifugal Bab- 
bitting Machine is the mod- 
ern method for casting bab- 
bitt — faster, more efficient 
and less expensive. 


Only operators’ skill and the 
rate of metal cooling limit 
M.C.E. output. On connect- 
ing rod bearings, for ex- 
ample, average production is 
forty 2-14” x 1-9/16” bear- 
ings per hour, giving a re- 
markably low cost per bear- 
ing. 


Operation is simple: part to 
be babbitted is held firmly by 
spring fixture, easily opened 
and closed. Babbitt is de- 
posited by centrifugal force, 
eliminating blow holes and 
forcing impurities to the sur- 
face where they are removed 
at first machining. Write for 
complete details. 


Production Engineering—Consulting— Designing 
O. C. Kavle, L. W. Moulton and Staff of 


Associate Engineers and Designers— 
Known as 


Manufacturers’ Consulting Engineers 
McCarthy Building, SYRACUSE, N. Y. 


Quality—Costs— 
Deliveries 


Dyson takes care that you'll be 
satisfied on these important points 
—and that’s all there is to order- 
ing forgings! 


Try Dyson for Forgings 


JOSEPH DYSON & SONS 


CLEVELAND, OHIO, U.S. A. 


HIGH GRADE 
DIES—JIGS—FIXTURES 
Light and Heavy Stampings 
WRITE TO-DAY FOR QUOTATIONS 


Sinxo Too. & Mrc. ComPANY 
351-359 N. Crawford Avenue, Chicago, Ill. ——— 


— 


WE SPECIALIZE 


on tools that incorporate the Five Fundamental Tool Virtues. As a result 


we offer to make for you: 
Tools that are time saving. ‘Tools that are foolproof. Tools that are — 
to manipulate. Tools that will give largest possible production, Tools tha 
will give absolute interchangeability. 
Send us your blueprints and specifications. We specialize in difficult toolwort 
such as the average toolroom has difficulty in handling. Will gladly furnis 
estimate and will make prompt delivery. 
PRECISION ENGINEERING COMPANY 
(formerly Arthur Brock Tool & Mfg. Works, Inc.) 
533 North 11th Street, Philadelphia, Pa. 
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An unusually compli- 
cated piece accurately 
and economically pro- 
duced by Stewart Die 
Casting Process. 


reduced its 
simplest form 


Many complicated parts which would not be 
economically possible with other methods of 
production are delivered in quantity accu- 
rately, and at moderate cost, by Stewart Die 
Casting Service. 


Stewart Die Castings produce as a single unit 
what would otherwise be a complicated assem- 
bly, maintain close tolerances in routine pro- 
duction, give smooth finish, adequate strength, 
light weight, and many other detail advantages. 


The Stewart engineering staff of- 
fers practical information on the 
advantages of the die casting 


process as applied to any individ- 4 

ual manufacturing requirements. : 

THE STEWART DIE CORPORATION 

4500 Fullerton Avenue CHICAGO, ILLINOIS 

Detroit Pittsburgh Dayton St. Louis Newark Cleveland 
M8-Gray 
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I NTRODUCING 


OUR 
NEW MODERN 
PLANT 


WITH GREATLY ADDED 
SPACE AND EQUIPMENT WE 
ARE ABLE TO DESIGN AND MAKE 
COMPLETE TOOL EQUIPMENTS 
ON SHORT NOTICE 


WE SPECIALIZE IN 
HIGH GRADE WORKMANSHIP 


RELIANCE DIE & 
STAMPING COMPANY 


Engineers and Builders of High Grade Tools 
Dies and Special Automatic Machinery 


1260-68 CLYBOURN AVE., CHICAGO, ILL. 


HOPPER AND 
DIAL FEED 
ASSEMBLING 
MACHINERY 


& 


Designed and built by an 
organization of craftsmen 
trained for special and 
automatic machinery. 


FRED’K N. ROSS 


1010 Beaubien Street 
DETROIT MICHIGAN 


Equipment for Unusual Work 


If you have a new job in your shop—an un- 
usual operation—we can build the equip- 
ment to perform it with unusual speed, effi- 
ciency and profit. 


Jobs like this have been our specialty for 
almost a quarter century — we have the 
equipment, personnel and experience to 
complete them from rough sketch to fin- 
ished product. Charges are reasonable—a 
discussion with our engineers costs nothing. 
Just drop us a line. 


Columbus, Ohio 


The Columbus Die, Tool & Machine Co. 


— ALEMITE 


die~Ccaslings 


Die-castings made trom aluminum, 
zinc, tin and lead base alloys. 


Send sample or blueprint for quotation. 


ALEMITE DIE-CASTING & MFG. CO. 
2642 Belmont Ave. Chicago, I11. 


Make This Your 
Headquarters 


for lathe spindles, rams, clutch shafts, pis- 
ton rods, etc. An estimate on your require- 
ments will readily convince you of the econ- 
omy—a trial order will give you a new idea 
of quality, accuracy and speedy delivery. 


American Hollow Boring Co. 


1035 West Nineteenth St., Erie, Pa. 


Die Engineering 
We specialize in designing progressive and com- 


bination dies. We cut your cost by applying 
the most efficient tool-up. 


ACME ENGINEERING CO. 
5713 Euelid Avenue - = CLEVELAND 


INDUSTRIAL WARE 


Write for literature. Corning Glass Works, Dept. 72, 
Industrial & Laboratory Division, Corning, N. Y-. 
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WL, . A MARK OF CORNING GLASS WORKS 


Your Assemble 


1825 Bristol St. 
Philadelphia, Pa. | 


Production Engineering 


Designing and Building—Complete Tooling 
Programs. Dies, Fixtures, Jigs, Punches, 
Special Machinery and Similar Precision 
Tools. Experimental Work. 


7-15 
City Machine & Tool Works, Dayton, O. 


Our equipment includes Pratt & Whitney Jig Borer, Die Shapers, 
Vertical, Internal and External Grinders, Lucas Boring Mills, 
Gray Planers, Die Filing Machines. Prompt Service. Try us. 


MERICAN TOOL & MANUFACTURING CO. 


BRING 


PHOENIX DIE CASTINGS 


Phoenix Die Castings are cast accurate to specifications and 
require no finishing. They are made to the most intricate 
designs from a wide range of alloys compounded in our own 
plant. They are stronger, more accurate and more economical 
—standard with many manufacturers for years. 


Send your parts for an estimate. 
Or ask for our booklet. 


Phoenix Die Casting Co. 
Buffalo, New York 


Better 
Methods 


Better 
Die 
Castings 


THE oF 


SINCE 1919 


The Superior Die Casting Co. 


CLEVELAND, OHIO 


CHICAGO DETROIT 


NEW YORK 


DIE-CASTINGS 


Standard Alloys 


Send us blueprints or models 


Republic Die Casting Company, Inc. 
128 Mott Street NEW YORK CITY 


i 
DIE 


Die Castings in Aluminum, Zinc, Tin and Lead Alloys 


If You Value Quick Action and Real Cooperation, Let us Quote. 
DEPENDABLE DELIVERIES 


STERLING DIE CASTING CO.. Inc., 749 39th St., Brooklyn, N. Y. 
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MACHINERY’S PRODUCT INDEX 


FOR LOCATION OF ADVERTISEMENTS OF MANUFACTURERS LISTED IN THis 
INDEX SEE ALPHABETICAL INDEX, PAGES 333-334 


ABRASIVE CLOTH AND PAPER 
Carborundum Co., Niagara Falls, N. Y. 


ACCUMULATORS, HYDRAULIC 

Elmes Engineering Wks., Chas. F., 22 
N. Morgan St., Chicago. 

Farrel- Birmingham Co., Inc., Buffalo. 

French Oil Mill Mchry. Co., Piqua, O. 

Watson-Stillman Co., 73 West St., N. Y. 

AIR HOISTS 

See Hoists, Air. 


AIR TOOLS 

See Grinders, Pneumatic; 
able Pneumatic, etc. 

ALLOYS, STEEL TUNGSTEN, 
VANADIUM, MANGANESE 

Carboloy Co. Inc., 350 Madison Ave., 
New Yor 

Haynes Stellite Go., Kokomo, Ind. 


Drills, Port- 


jum “Steel Co., Latrobe, Pa. 
ALLOYS, ZINC 
New Jersey Zinc Co., 160 Front St., 


New York. 
ARBOR PRESSES 
See Presses, Arbor. 


ARBORS AND MANDRELS, 
EXPANDING 
American Broach & Mch, 
Arbor, Mich. 
Morse st i h, 
Bedford, Mass. 
Nicholson, W. H., & Co., 112 Oregon 
St., Wilkes-Barre, Pa. 


ARBORS AND MANDRELS, SOLID 

American a & Mch. Co., Ann 
Arbor, Mich 

Brown & Sharpe Mfg. Co., Providence, 

Cleveland Twist, Drill Co., Cleveland. 

—™ Tap & Die Corp., Greenfield, 


McCrosky Tool Corp., ee. Pa. 
Morse Twist — Mch. 


Co., New 
Bedford, Mass. 
National Tool Co., Cleveland 
National Twist Drill & Tool Co. Detroit. 
Nicholson, W. H., & Co., 112 Oregon 
St., Wilkes-Barre, Pa. 
Pratt’ & Whitney Co., Hartford, Conn. 
Standard Tool ., Cleveland. 


Union Twist Drill Co., Athol, Mass. 
BABBITT 

Ajax Metal Co., —, Pa. 
Buckeye Brass & Mfg. Cleveland. 
& 2558 W. 


Westinghouse Bless & Mfg. Co., East 
Pittsburgh, Pa. 

BABBITTING LUTE 

Products Mfg. Co., Milwaukee, Wis. 


BALANCING EQUIPMENT 

Anderson Bros. Mfg. Co., Ill. 

Divine Bros. Co., Inc., Utica ca, N. 
isholt Machine Co., =. wis 

n Co., Worcester, Mass 

Chen, Tinius, Testing "Machine Co., 
Philadelphia. 

Sundstrand Mch. Tool Co., Rockford, Iil. 

BALLS, BRASS, STEEL, ETC. 

Abbott Ball Co., Hartford, Conn. 

Auburn Ball Bearing Co., 73 Clarissa 


8t., Rochester, N. 
i? Co., 360 Furman St., Brook- 


Hartford. ‘Steel Ball Co., Hartford, Conn. 

Hoover Steel Ball Co., ‘Ann Arbor, Mich. 

8. K. F. Industries, Inc., 40 E. 34th 
8t., New York. 

Waterbury aed Ball Co., Inc., Pough- 
keepsie, N. Y. 


BARS, BORING 
See Boring Bars. 


BARS, PHOSPHOR BRONZE 
American Non-Gran Bronze Corporation, 


a. 
& Mfg. Co., Cleveland. 
Bunting Brass & Bronze Co., Toledo. 


BARS, STEEL 
Carnegie Steel Co., Pittsburgh, Pa. 


BEARINGS, BABBITT 

Buckeye Brass & Mfg. Co., Cleveland. 

pasting. Brass & Bronze Co., Toledo. 

Dodge Mfg. Oorp., Mishawaka, Ind. 

Link Belt Co., Chicago, Ml. 

Royersford vig 2 & Mch. Co., Box M, 
oyersford, Pa. 

Stewart Die Casting Corp., 4512 Fuller- 


Chicago. 
Wood! Sons Co., Chambersburg, 


BALL 

Aetna Ball Bearing ae. Co., 4600 
Schubert Ave., Chicag 

Ahlberg — Co., 321 E. 29th St., 


Chica: 
Aubarn. “Bal Bearing Co., 73 Clarissa 
t., hester 
Ball & Roller Bearing bo, Danbury, Ct. 
—- Ball Bearing Co., South Bend, 


Boston Gear Works Sales Co., Norfolk 
Downs, Quincy, Mass. 


Aircraft & Tool Corp., Detroit, 

ich, 

Fafnir Bearing Co., New Britain, Conn. 

Fede Co., Inc., Poughkeep- 
sie 

Co., 360 Furman St., Brook- 
yn, 

New D dine Mfg. Co., Bristol, Conn. 

Norma-Hoffmann Bearings Corp., Stam- 


ford, Conn 
Mfg. Poughkeepsie, N 


K. F, Industries, Inc., 40 E, 34th 
St., New York. 
Strom Bearings Co., 4563 Palmer St., 
Chicago. 


Torrington, Conn 
Wood’ 8, T. B., Sons Co., oe 


BEARINGS, BRONZE AND SPECIAL 
ALLOY 


Ajax Metal Co., Philadelphia, Pa. 

American Non-Gran Bronze Corporation, 
Berwyn, Pa. 

Buckeye Brass & Mfg. Co., Cleveland. 

Bunting Brass & Bronze Go., Toledo. 

Dodge Mfg. Corp., Mishawaka, Ind. 


BEARINGS, LINESHAFT 
as Ball Bearing Co., South Bend, 


Hyatt Roller Bearing Co., Newark, N. J 
Link Belt Co., icago, 
— Bearing Co. ofA America, Trenton, 


eS Fdry. & Mch Co., Box M, 
Pa. 
Sons Co., Chambersburg, 


BEARINGS, OILLESS 
Oilless Bearing Co. 
, Wayne Junction, Philad 

Fibme Insulation Co., 1028 
Ave., Valparaiso, Ind. 

BEARINGS, ROLLER 

Ball & Roller Bearing Co., Danbury, Ct. 

Bantam Ball Bearing Co., South Bend, 


Ind. 
Bond, Charles Co., Philadelphia, Pa. 


Gwilliam Co. , 360 Furman St., Brook- 
lyn, N. Y. 


Hyatt’ Roller Bearing Co., Newark, N. 
— Bearings Corp., stan: 


ord, 
— ‘Seasing Co. of America, Trenton, 


& Mch. Co., Box M, 
yersford, 
Bearing ‘Gorp., 8501-99 W. 


d_Ave., Chicago. 
Timken Bearing Co., Canton, O. 


BEARINGS, 
Link Belt Co., Chicago, Ml. 
Industries, 40 E. 34th 
New York 
Wood’ s, T. B., Sons Co., Chambersburg, 
a. 
BEARINGS, TAPERED ROLLER 
Bantam Ball Bearing Co., South Bend, 


Ind. 
Timken Roller Bearing Co., Canton, O. 


BEARINGS, THRUST 
Ball Mie. Co., 4600 


ubert Ave 

Auburn Ball mony 73 Clarissa 
t., Rochester, N. Y. 

Ball & Roller Bearing Go., Danbury, Ct. 

Seaton Ball Bearing Co., South Bend, 

Boston Gear Works Sales Co., Norfolk 


Mass. 
ic Co., Schenectady, N. 
360 Furman St., Brook- 


yn, 
Norma-Hoffman Bearings Corp., Stam- 


ford, 
S. 3 F. Industetes, Inc., 40 E. 34th 


it., New Yor 
Timken Roller Bearing Co., Canton, O. 


BELT CEMENT 


—* Belting Co., 113 N. Green St., 
11¢. 


Chicago ‘Rawhide Mfg. Co., 1279 Elston 
Ave., Chicag 
BELT CLAMPS 


Hoggson & Pettis Mfg. Co., New Haven. 
=. T. B., Sons Co., Chambersburg, 
a. 


BELT DRESSING 


oe = Belting Co., 113 N. Green St., 
1¢ 


Chicago Rawhide Mfg. Co., 1279 Elston 
Ave., Chicago. 


BELT DRIVES, MULTIPLE VEE 

Dayton Rubber Mfg. Co., Dayton, O 

LEATHER, ETC 

Bristol Co., Waterbury, Conn 

Chicago Belting Co., 113 N. Green St., 


Chicag 
Greene, Tweed & Co., 109 Duane St., 
New York. 
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BELT LACING 


Chicago Belting Co., 113 N. Green St., 
Chicago. 


Chicago Rawhide Mfg. Co., 1279 Elston 
Ave., Chicago. 
BELT SHIFTERS 


Haskins, R. G., Co., 4634 Fulton St., 
Chicago. 
ss R. K., Mch. Tool Co., Cin- 

Ready Tool ~ , Bridgeport, Conn. 
= s, T. B., Sons Co., Chambersburg, 
a. 


BELTING, LEATHER 


Chicago Belting Co., 113 N. Green St., 
Chicago, 


Chicago Rawhide Mfg. Co., 1279 Elston 
Ave., Chicago. 
BENCH LEGS 


Angle Steel Stool Co., Plainwell, Mich. 
Brown & Sharpe Mfg. Providence. 
New Britain - Gridley Mch. Co., New 

Britain, Conn. 

— Pressed Steel Co., Jenkintown, 


BENDING MACHINES, eg IRON 

Buffalo Forge Co., Buffalo, N. 

Consolidated Mch. Tool Corn. of 
Rochester, N. Y. 

Wickes Bros., Saginaw, Mich. 

BENDING MACHINES, HYDRAULIC 

Consolidated Mch. Tool Corp. of America, 


Rochester, N. Y. 
Watson-Stillman Co., 73 West St., N. Y. 
BENDING MACHINES, PIPE 


Buffalo Forge lo, N._ ¥. 

Pedrick Tool & Mch. Co., 3639 N. 
Lawrence St., Philadelphia. 

Underwood, H. B., Corp., Philadelphia. 

Watson-Stillman Co., 73 West St., N. Y. 

BLOCKS, CHAIN 

See Hoists, etc. 

BLOWERS 

American Gas & Furnace Co., 


Buffalo Forge Co., Buffal 
Canedy-Otto Mfg. Co., eights, 


Chicago Flexible Co., 1154 S. 
Central Ave., Chicag 
General Electric Co., 
“Rand Co., 11 Broadway, New 


Leiman Bros. 23 Walker St., N. 

Westinghouse Electric & Mfg. Co., Tiest 
Pittsburgh, Pa. 

BLOWERS, PORTABLE ELECTRIC 

Ideal Commutator Dresser Co., 1011 
Park Ave., Sycamore, 

BLOWERS, POSITIVE PRESSURE 

American Gas & Furnace Co., Elizabeth, 


Chicago Flexible Shaft Co., 1154 8S. 
Central Av cago. 

Leiman Bros., 23 Walker St., N. Y. 

BLUEPRINT MACHINERY AND 
ACCESSORIES 


Kenffel ggg N. J. 
Wickes Bros., Saginaw, Mich. 

BLUE one PAPER 

Keuffel & Esser Co., Hoboken, N. J. 
BLUEPRINTS FILING CABINETS 
See Cabinets, Filing. 
BOILER TUBES 
National Tube 


J T. 


ones AND NUT MACHINERY 


Acme Machine Tool Co., Cincinnati. 
Ajax Mfg. Co., 
Landis Mch. Co., 
National Acme 
National Machinery Co., Tiffin, O. 
Teer, Wickwire & Co., * Jackson, Mich. 
Waterbury Farrel Fdry. & Mch. Co 
Waterbury, Conn. 
BOLTS AND NUTS 


National Acme Co., Cleveland. 


BOOKS, TECHNICAL 


Industrial Press, 148 Lafayette St., 
New York. 


BOOSTERS 
aa Gas Furnace Co., Elizabeth, 


Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 


BORING & DRILLING MACHINES, 
VERTICAL 


Elizabeth, 


Pa. 
Son, 2558 W. 


Baker Bros., Oo. 
Chestnut St., 


F. John, Co., Rockford, 


Bu Tool Co., a aid Mich. 
Bullard ., Bridgeport, 


onsolidate ‘001 C 

erner, R. Y. ashi 
Foote-Burt Co., Clevel and, 
Gisholt Co., Wis. 
Milling Mch. Co., Rockford, 


Manning, & M 
E. 42nd St., ew York.’ Ine, 109 
Moline Tool Co., Moline Nl. 

Rockford Drilling Mch. Co., Rockford, 


Th. 
Sellers, Wm., & Co., Inc., Philadelphia, 


BORING AND TURNING MI 
VERTICAL 

Bullard Co., Bridgeport, Conn, 

Planer fincinnati. 
onsolidate: 001 Co f 
Rochester, N. Y. ee 

Gisholt Machine Co., Madison, Wis, 

Sellers, Wm., & Co., Inc, Philadelphia, 


BORING BARS 


American Hollow Boring 

Armstrong Bros. Tool Co., Lin 
cisco Ave., Chicago. 

Bullard Co., "Bridgeport, Con 

Davis Boring Tool Co., Inc., 6500 Maple 
Ave. it. Louis, Mo. 

Gisholt’ Machine Co., Madison, Wis. 

Hannifin Mfg. Co., 621-631 S. Kolmar 

cago. 


Inc., Syracuse, N, Y. 
Inc., Springfield, Vt. 


g. 
Pedrick Tool & Mch. Co., "2639 
Lawrence St., Philadelphia. 
Ready Tool Co., Bridgeport, Conn. 
Underwood, H. Corp., Philadelphia, 
Williams, J. H., & Co., Buffalo, N. ¥. 


BORING, DRILLING AND MILLING 
MACHINES, HORIZONTAL 


at W. F. & John, Co., Rockford. 


Mch. Tool Co., Ann Arbor, Mich. 
Meh. Tool Corp. of America, 
Rochester, N. 
Defiance Machine Co., Defian ce, 0. 
Giddings & i Mch. Tool Co, Fond 
Lac 
Hoefer Mfg. Co. ., Freeport, Ill. 
Ingersoll Milling Mch. Co., Rockford, 


Jones Mch. Tool Wks., Philadelphia. 


Manning, Maxwell & Moore, Inc., 100 
FE. 42nd St. 


New Yor 
Niles Tool Wks. Co., Hamilton, 0. 
Pedrick Rang & Mch. Co., 3639 N. 
Lawrence St., Philadelphia. 
Rockford Drilling Mch. Co., Rockford, 


Ryerson, J Son, 2558 W. 


, Chicag 
Sellers, Wii & Oo. “Inc., Philadelphia 
Uni Mch, Co., Hudson, 


BORING HEADS, OFFSET 

Casler, Herman, Canastota, N. 

Gairing Tool Co., Detroit, wich 
Mch. Salina & Wolf 


Sts., § 
425 Woodward Ave., 


Detroit, Mich. 


BORING TOOLS 

American Hollow Boring Co., —. Pa. 

Armstrong y Tool 313 N. Fran- 
cisco 

Aulentack Tool on Worcester, 


Davis Boring Tool Co., oo 6200 Maple 
Ave., St. Louis, 


Gairing Tool Co., Detroit, Mich 
Hannifin Mfg. _ , 621-631 S. Kolmar 


Ave., Chicag 
Lovejoy Tool Inc., vt. 
a Drill & Mch. Co., New 
ord, Mass. 
©. K. i. — 
‘ool Co., 
Co., Woonsocket, R.1. 
Williams, J. H & Co., Buffalo, N. Y. 


BOXES, TOTE 
Angle Steel Stool Co., Plainwell, Mich. 


BRAKES, PRESS AND BENDING 


Cincinnati Shaper Co., Cincinnati. 
New Albany Mch. Mfg. Co., New Albany, 


Ind. 
Peck, Stow & Wilcox Co., Southington, 
Conn. 


BRAZING EQUIPMENT 
American Gas Furnace Co., Elizabeth, 


Chicago Flexible Shaft Co., 1154 8 
Central Ave., Chicago. 


BROACHES 
a Broach & Mch. Co., Ann 


0. 
National Broach Dagton, 


is, 
Taft-Peirce Mfg. Co., Woonsocket, R. I. 


BROACHING MACHINES 


American Broach & Mch. Co., AnD 
Arbor, Mich. 


1 
ape, W. 
Lovejoy Too 
Landis Tool Co.. Waynesboro, Pa 
KIOT( 
Barnes, W| 


Y simplicity of design and smooth, roller bear- 
ing action Diamond Roller Chain possesses a 
ruggedness and freedom from breakdowns .. . in- 


terruptions to production ...which is of 
inestimable valuein thosemodern plants 
where profits depend upon steadily 
maintained, high speed operation. 


Rolling at points of contact, this high 
speed chain is quiet, 98-99% efficient, 
and exceptionally low in maintenance 
expense. Made in single and multiple 


SURFACES 


DISCOURAGE 


FREEDOM from 


Interruptions 
PRODUCTION 


strand models... in a wide range of link sizes . . . 
there is a Diamond Chain for every drive ... long 
or short centers, high ratios, at all speeds up to 


3600 r. p. m. 


Widely Used Within Machines 


Machinery manufacturers find the use of 
Diamond Chain as standard equipment, a 
valuable sales advantage . .. and designers 
are able to materially simplify and improve 
their machines through its use. Booklet | 0+, 
on chain drives, is well illustrated and valu- 


able. Send for it. 


DIAMOND CHAIN & MFG. CO. 


409 Kentucky Ave. 


Indianapolis, Ind. 


AT POINTS OF CONTACT 
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Lapointe Mch. Tool Co., Hudson, Mass. 
Ongar Co., 660 Park St., Milwaukee, 


Toledo Mch. & Tool Co., Sate, oO. 
V & O Press Co., Hudson, N. 


BRONZE 


Ajax Metal Co., Philadelphia, Pa. 
Buckeye Brass & Mfg. Co., Cleveland. 
Bunting Brass & Bronze Co. , Toledo. 


BRUSHES, INDUSTRIAL 


Hanson - Van Winkle- Munning Co., 
Matawan, N. J. 


BUFFERS 

G., 

Bridgeport, Safety Emery Wheel Co., Inc., 

283 . Broad St., Bridgeport, Ct. 

Shaft Co., 54 S. 
Central Ave., Chicago. 

Covel-Hanchett Co., Big Rapids, Mich. 

livine Bros. Co., Ine., 

Gardner _ Co., 414 E. Gardner St., 
Beloit, 

“Winkle - Munning Co., 
Matawan, N. | 

Hill - Curtis Co.. 1604 Douglas Ave., 
Kalamazoo, Mich. 

Marschke Mfg. Co., Towson, Md. 

Hisey-Wolf Machine Co., Cincinnati. 


Central Ave., Everett, 


New Britain - Gridley Mch. Co., New 
Britain, Conn. 

Rotor Air Tool Co., Cleveland. 

Schauer Mch. Co., Cincinnati. 

Standard Electrical Tool Co., 1936 W. 


8th St., Cincinnati. 
U. S. Electrical Tool Co., Cincinnati. 


BUFFING MACHINES, AUTOMATIC 


Automatic Buffing Mch. Co., Buffalo. 

BULLDOZERS 

Ajax Mfg. Co., Cleveland, O. 

Bliss, E. W., Co., Brooklyn, N. Y. 

National Machinery Co., Tiffin, O. 

Ryerson, Joseph T., & Son, 2558 W. 
16th St., Chicago 


Watson- Stillman Co. , 73 West St., N. ¥. 


BURNERS, GAS AND OIL 


Chicago Flexible a Co., 1154 S. 
Central Ave., Chicag 
Leiman Bros., 23 Watker 


BURNISHING MACHINERY 


Abbott Ball Co., Hartford, Conn. 
Baird Mch. Co., Bridgeport, Conn. 
Hartford Steel Ball Co., Hartford, Conn. 


BURNISHING MACHINES, 


Cincinnati Shaper Co., 
City Mch. & Tool W ks., 


BURRING MACHINES 

Ajax Mfg. Co., Cleveland, O. 

Teer, Wickwire & Co., Jackson, Mich. 

BUSHING, BRASS, BRONZE, ETC. 

American Non-Gran Bronze Corporation, 
Berwyn, Pa. 

Buckeye Brass & Mfg. Co., Cleveland. 

Bunting Brass & Bronze Co., Toledo. 

Stewart Die Casting Corp., eis Fuller- 
ton Ave., Chicago. 

BUSHINGS, HARDENED 

Danly Mch. Specialties, Inc., 
52nd Ave., Chicago. 

BUSHINGS, JIG 

Ex-Cell-O Aircraft) & Tool Corp., Detroit, 
Mich. 

CABINETS, FILING 

Keuffel & Esser Co., 

CABINETS, TOOL 

Angle Steel Stool Co., 

Axmstrong Bros. — Co., 318 N 
cisco Ave., Chicag 

Gerstner & Sons, i “Dayton, oO. 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 

CALIPER GAGES 

Williams, J. H., & Co., 

CALIPERS 

Brown & Sharpe Mfg. Co., Providence. 


Scherr, Geo., Co., 144 Liberty St., N. Y. 
Starrett, L. S., Co., Athol, Mass. 


CAMS 


Hartford Special Mchy. Co., Hartford. 
Rowbottom Mch. Co., Waterbury, Conn. 


CASE-HARDENING 
American Gas Furnace Co., 


Cincinnati. 
Dayton, O. 


2112 


Hoboken, N. J. 


Mich. 
Fran- 


Buffalo, N. Y. 


Elizabeth, 


American Metal Treatment Co., Eliza- 
beth, N. J. 
Meisel Press Mfg. Co., “ed Dorchester 
ve., Boston 25, Mas 
Pittsburgh Gear & Mech. 
Smaliman St., Pittsburgh, Pa. 
Williams, J. H., "& Co., Buffalo, N. Y. 


CASE-HARDENING COMPOUND 

Kasenit Co., 114 Liberty St., N. Y. 

CASE-HARDENING FURNACES 

See Furnaces, Case-Hardening. 

CASTINGS, BRASS, BRONZE AND 
ALUMINUM 


Ajax Metal Co., Philadelphia, Pa. 

American Non-Gran Bronze Corporation, 
Berwyn, Pa. 

Buckeye Brass & Mfg. Co., Cleveland. 


CASTINGS, DIE OR PERMANENT 
MOLD 


2700 


Alemite Die Casting Mfg. Co., 2640-54 
elmont Ave., Chicago. 


Phoenix Die Casting Co., Nik. 

Republic Die Casting Co., Inc., 128 E. 
Mott St., New York. 

Sterling Die Casting e. 743 
39th St., Brooklyn, 

Stewart Die Casting ag 4512 Fuller- 
ton Ave., Chicago. 

Superior Die Casting Co., Cleveland. 

Veeder-Root, Inc., Hartford, Conn. 


CASTINGS, GRAY IRON 


American Engineering Co., Philadelphia. 
Brown & Sharpe Mfg. Co., Providence. 
Link Belt Co., Chicago, Ill. 
Reed-Prentice Corp., Worcester, Mass. 
Toledo Mch, & Tool Co., Toledo, O. 


CASTINGS, MALLEABLE 
Link Belt Co., Chicago, Ill. 


Inc., 


Timken Roller Bearing Co., Canton, O. 
CASTINGS, STEEL 
Sivyer Steel Casting Corp., Milwaukee. 


CEMENT, DISC GRINDING WHEEL 

Gardner Mch. Co., 414 E. Gardner St., 
Beloit, Wis. 

Walls Sales Corp., 96 Warren St., N. Y. 


CENTERING MACHINES 

Consolidated Mch. Tool Corp. of America, 
Rochester, N. Y. 

Hanson-Whitney Mch. Co., Hartford, Ct. 

Hendey Machine Co., Torrington, Ct. 

Pratt & Whitney Co., Hartford, Conn. 

— D. E., Mch, Co., New London, 
onn. 


CENTERS, LATHE 

Haynes Stellite 

Nielsen, Inc., 

Q-C & 
Detroit, Mich. 


CENTERS, PLANER AND MILLER 

Cincinnati Planer Co., Cincinnati. 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 


CHAIN BLOCKS 
See Hoists, Chain, etc. 


CHAINS, POWER TRANSMISSION 

Baldwin Chain & Mfg. Co., Worcester, 
Mass. 

Boston Gear Works Sales Co., Norfolk 
Downs, Quincy, Mass. 

Diamond Chain & Mfg. Co., 
apolis, Ind. 

Link Belt Co., Chicago, Ill. 

Morse Chain Co., Ithaca, N. Y. 

Philadelphia Gear Works, Philadelphia. 

Ramsey Chain Co., Inc., Albany, N. Y. 

Renold, a Inc., 200 Hudson St., 
New Yor 

Whitney Site. Co., Hartford, Conn. 


CHAMFERING MACHINES 

Grant Mfg. & Mch. Co., N.W. Station, 
Bridgeport, Conn. 

Tipe, W. C., Inc., Syracuse, N. Y. 

Teer, Wickwire & Co., Jackson, Mich. 


CHAMFERING MACHINES, GEAR 
TOOTH 


Kokomo, Ind. 


ich. 
& Tool Sales, Inc., 


Indian- 


City Mch. & Tool Wks., Dayton, O. 


CHECKS, TIME, TOOL AND PAY 

Noble & Westbrook Mfg. Co., Hartford, 
Conn. 

Schwerdtle Stamp Co., Bridgeport, Ct. 


CHISELS AND CHISEL BLANKS, 
PNEUMATIC HAMMER 


American — File & Tool Co., Eliza- 
beth, N. 

Hunter Saw & Mch. Co. » 5662 Butler 
St., Pittsburgh, 
Ingersoll-Rand Co., 

York. 


11 Broadway, New 


CHUCKING MACHINES 


Baird Mch. Co., Bridgeport, Conn. 
Bardons & Oliver, Cleveland. . 
Brown & Sharpe Mfg. Co., Providence. 
Bullard Co., Bridgeport, Conn. 
Cleveland Auto. Mch. Co., Cleveland. 
Gisholt Machine Co., Madison, Wis. 
Goss & DeLeeuw Mch. Co., New Britain, 
Conn. 
Jones & Lamson Mch. Co., Springfield, 
National Acme Co., Cleveland. 
New Britain - Gridley Mch. Co., 
Britain, Conn. 
— Johnston Mch. Co., Pawtucket. 


New 


CHUCKS, AIR OPERATED 
Bardons & Oliver, Cleveland. 


City Mech. & Tool Wks., Dayton, O. 
Hannifin Mfg. i. 621-631 S. Kolmar 
Ave., Chica: 


Logansport Meh, Co., 529 Market St., 
Logansport, Ind. 


CHUCKS, COLLET OR SPLIT 

Ames Co., B. C., Waltham, Mass. 

Hardinge Bros. ‘5 Inc., 4149 Ravenswood 
Ave., Chicag 

Lathe, Corp., Brighton, 


oston 
Stark Tool ~~ Waltham, Mass. 


CHUCKS, DRILL 

Boker, H., & Co., Inc., 103 Duane St., 
New York 

Casler, Herman, Canastota, N. Y. 

Cleveland Twist Drill Co., Cleveland. 

Consolidated Mch. Tool Corp. of America, 


Etteo Tool 

Jacobs Co., Hartford, Conn. 

McCrosky Fool Corp., Meadville, Pa. 


Modern Tool Works (Consolidated Mch. 
Tool Corp.) Rochester, N. 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 

National Twist Drill & Tool Co., Detroit. 

Nielsen, Inc., Lawton, Mich. 

Procunier Safety Chuck Co., 18 S. 
Clinton St., Chicago. 

Scully-Jones & Co., 1901 S. Rockwell 
St., Chicago. 

Standard Tool Co., Cleveland. 

Union Mfg. Co., New Britain, Conn. 

Waterston, J. M., 425 Woodward Ave., 
Detroit, Mich. 

Watts Bros. Tool Wks., Wilmerding, Pa. 

Wesrcoit Chuck Co., Oneida, N.. 

Whiton, D. E., Mch. Co., New London, 
Conn. 

CHUCKS, FULL FLOATING 

Errington Mechanical Laboratory, 200 

roadway, New York. 
Watts Bros. Tool Wks. , Wilmerding, Pa. 


CHUCKS, GEAR GRINDING 
City Mch. & Tool Wks., Dayton, O. 


CHUCKS, LATHE, ETC. 

Bullard Co., Bridgeport, Conn. 

Cushman Chuck Co., Hartford, Conn. 

Foster Machine Co., Elkhart, Ind. 

Frew Machine Co., Philadelphia. 

Gisholt Machine Co., Madison, Wis. 
Inc., 4149 Ravenswood 


Hardinge Bros., 
Ave., Chicago. 

Hoggson & Pettis Mfg. Co., New Haven. 

McCrosky Tool Corp., Meadville, Pa. 

Rivett Lathe & Grinder Corp., Brighton, 
Boston, Mass. 

Ryerson, Joseph T., & Son, 2558 W. 
16th St., Chicago. 

Union Mfg. Co., New Britain, Conn. 

Westcott Chuck Co., Oneida, N. Y. 

— D. E., Mch. Co., New London, 
onn. 


CHUCKS, MAGNETIC 


ae Machine Co., Worcester, Mass. 
& H, Electric Co., Providence, R. I. 

Peirce Mfg. Co... Woonsocket, R. I. 

we er, O. S., Co., Inc., Worcester, 
ass. 


CHUCKS, PLANER 


Cincinnati Planer Co., Cincinati. 
Cushman Chuck Co., Hartford, Conn. 
Hoggson & Pettis Mfg. Co., New Haven. 
Union Mfg. Co., New Brtiain, Conn. 


CHUCKS, CHANGE AND 
SAFET 


Errington Laboratory, 200 
Broadway, New York. 

Geometric Tool Co., New Haven, Conn. 

McCrosky Tool Corp., Meadville, Pa. 

Modern Tool Works, (Consolidated Mch. 
Tool Corp.) Rochester, 

National Tool Co., Cleveland, O. 

Procunier Safety C 8S. 


huck Co., 
Clinton St., Chicago. 


CHUCKS, RING WHEEL 

Gardner Mch. Co., 414 E. Gardner St., 
Beloit, Wis. 

Graham Mfg. Co., Providence, R. I. 


CHUCKS, TAPPING 


Barber-Colman Co., Rockford, Ill. 

Buhr Mch. Tool Co., Ann Arbor, Mich. 

Errington Mechanical Laboratory, 200 
Broadway, New York. 

McCrosky Tool Corp., Meadville, Pg. 


Modern Tool Works (Consolidated Mch. 
Tool Corp.) Rochester, N. 
Procunier Safety Chuck Co., 18 8. 


Clinton St., icago. 

& Co., #901 S. Rockwell 
§ ic 

Watts Bros. “Tool Wks., Wilmerding, Pa. 


CLAMPS 


Armstrong Bros. — Co., 313 N. Fran- 
cisco Ave., Chicag 


Danly Mch. ine:, 


52nd Ave., Chicago. 
Starrett, L. §.. Co., Athol, Mass. 
Williams, J. H., & Co., Buffalo, N. Y. 


CLEANSERS, CHEMICAL, FOR 
WASTE AND METAL 

Oakite Products, Inc., 26 Thames St., 
New York. 


CLEANING COMPOUND 


See Compound, Cleaning. 
CLUTCHES, FRICTION, ETC. 
Brown, A. & F., Co., 
Brown Engineering Co., 188 N. 
St., Reading, Pa. 
Conway Clutch Co., Cincinnati. 
Dodge Mfg. Corp., Mishawaka, Ind. 
Edgemont Machine Co., 2700 National 
Ave., Dayton, O. 
Farrel-Birmingham Co., Inc., Buffalo. 
Foote Bros. Gear & Mch. Co., Dept. 37, 
1 Chicago. 


N. 


Jones, W. A., Fdry. & Mch. Co., 4409 
W. Roosevelt Rd., cago. 

Link Belt Co., Chicago, Ml. 

Moore & White Co., 387 N. 15th 
St., Philadelphia 

Production Mch. Co., Greenfield, Mass. 

S. K. F. Industries, ‘Inc., 40 E. 34th 


St., New York. 
Twin ‘Dise Clutch Co., Racine, Wis. 
Wood's, T. B., Sons Co., Chambersburg, 


Pa. 


COLLARS, SAFETY 


Bond, Charles Co., Philadelphia, Pa. 
Bridgeport Safety Emery Wheel Co., Inc., 

1283 W. Broad St. Bridgeport, Ct. 
Brown, A. & F., Co., Elizabethport, N.J. 
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oyersfo Mch. 
— Pressed Steel Co., Jenkintown, 


Wood's T. B., Sons Co., Chambersburg, 


COLLARS, SPACING, ETc. 
Detroit Stamping Co., Detroit, Mich, 
Scully-Jones & Co., 1901 
St., Chicago. Rockwell 
COLLETS 
Ames Co., B. C., Waltham, Mass, 
Brown & Sharpe Mfg. Co., Providence, 
Cleveland Twist Drill Co., Cleveland. 
xyeometric Tool Co., New Haven, Conn, 
Pratt & Whitney Co., Hartford, Conn. 
Standard Tool Go., Cleveland. 
Union Twist Drill Co., Athol, Mass, 


COLLETS, SPRING 


Hardinge Bros. “a Inc., 4149 
Ravenswood 


Rivett Grinder Corp., Brighton, 
Boston, 

Stark Tool oe. Waltham, Mass. 

COMPARATOR, SCREW THREAD 

Angle Steel Stool Co., Plainwell, Mich. 

Bausch & Lomb Optical Co., Rochester. 


Ferner, R. Y., Co., Washingt 
Jones Lamson Mch. Co, neton. D.C. 


Scherr, Geo., Co., 144 Liberty St., N. Y. 


COMPOUND, CLEANING 

Hanson - Van Winkle - Munning Co., 
Matawan, N. 

Oakite Products, Inc., 26 Thames St., 
New York. 


_ CUTTING, GRINDING, 


Lindsay-McMillan Co., Milwaukee, Wis, 

Oakite Products, Inc., 26 Thames St., 
New York. 

Standard Oil Co., (Indiana), 910 § 
Michigan Ave., Chicago. 


COMPOUNDS, BUFFING AND 
POLISHING 

Hanson - Van Winkle - Munning Co., 
Matawan, N, J. 


COMPOUNDS, RESIN 

Bakelite Corporation, 247 
New York. 

COMPRESSORS, AIR 

—e Co., 11 Broadway, New 
ork. 


Park Ave., 


COMPRESSORS 
General Electric Co., Schenectady, N. Y. 


CONDUITS 


Ettco Tool Co., Inc., 590 Johnson Ave., 
Brooklyn, N. Y. 


CONTRACT WORK 
American Tool & Mfg. Co., Urbana, 0. 
Bantam Ball Bearing Co., South Bent, 


nd. 

Bliss, E. W., Co., —— N. 
Bradley, C. C., & Son, Inc., chins 
City Mch. & Tool Wks., Dayton, 0. 


— Die, Tool & Mch. Co., Colum- 

Dieferdort Gear Corp., Syracuse, N. Y. 

Gisholt Machine Co., Madison, Wis. 

Hanna Engineering Wks., 1763 Elston 
Ave., Chicago. 

Hartford Special Mchy. Hartford. 

Hoefer Mfg. Co., 

LeBlond, R. K., Mch. Tool Co., Cin- 
cinnati. 

Lees-Bradner Co., Cleveland. 

Meisel Press Mfg. Co., 948 Dorchester 
Ave., Boston 25, Mass. 

Minster Machine Co. , Minster, O. 

Modern Tool Works (Consolidated Mch. 
Tool Corp.) Rochester, N. Y. 

Mummert-Dixon Co., Hanover, Pa. 


New Britain - Gridley Mch. Co., New 
ritain, 
Nicholson, W. , & Co., 112 Oregon 


St., Wilkes-Barre Pa 
Pratt & Whitney Co., Hartford, Conn. 
Precision Engineering Co., Philadelphia. 
Reliance Die & Stamping Co., 1260-68 
Clybourn Ave., Chicago. 
Ruthman Mch., Co., Cineinnati 0. 
Sinko Tool & Mie eel 351 N. Craw- 
ford Ave., L 
Taft-Peirce Mfg R. 
S. Tool Co., Inc.. Ampere. 
V & O Press Co., Hudson, N. Y. 
Wicaco Screw & Mch. Works, Inc., 
Philadelphia, Pa. 


CONTROLLERS 

Allen Bradley Co., 499 Clinton St., 
Milwaukee, Wis. 

Brown Instrument Co.. Philadelphia. 

Cutler-Hammer, Inc., 1204 Pine St. 
Milwaukee, Wis. N.Y 

General Electric Co., Schenectady, N ag 

Union Electric Mfg. Co., Milwaukee, 


Wis. 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 


CONVEYORS, BELT 

Link Belt Co., Chicago, Ill. 

Renold, Hans, Inc., 200 Hudson At, 
New York. 


COTTER PINS 
Williams, J. H., & Co., 


COUNTERBORES 
Cleveland Twist Drill Co., 
Continental Tool Wks., 


Buffalo, N. Y. 


Cleveland. 
Detroit, Mich. 


Eclipse Interchangeable Counterbore Co., 


Detro 
Geiring. Tool Co., Detroit, Mich. 


tochester, | 
i Cushman Chuck Co., Hartford, Conn. ee 


HAND TAPS WALLS 


25% to 100% Greater Service An Exclusive R & N Feature 


Startling service increases ranging from 25% to 100% 
are now available to you through the application of the 
Smooth Side Wall principle to Reiff & Nestor Hand Taps 
—both Carbon and High Speed types. The Smooth Side 
Wall is an exclusive R & N feature which facilitates an 
easy, natural cut, free from tear and produces superior 
precision work with minimum tap wear. 


Correct lead and angle, absolute uniformity of size, 
special analysis steel and finest workmanship are among 
the many other R & N features which point to profitable 
production tapping. Investigate the line. 


REIFF & NESTOR CO. 


SMOOTH 


Ask for R & N Staybolt Taps. 


Lykens, Pa. | 


Manufacturers of Taps and Reamers | 


The Quick Action of 
the Favorite Wrench 
is Astonishing. 


The lost motion of the old-fashioned open- 
end wrenches is done away with in the 


FAVORITE WRENCH 
because its socket form of head 


encompasses nut on all sides, 
no slipping is possible, 


Wrench is not removed 


Write us at every part turn. 
particulars The FAVORITE cuts 
the cost of nut 
Greene, Tweed & Co. turning. 
Sole Manufacturers Built Strong 
109 Duane St., New York for 
1 ool Department 


Rough Usage 


An installati 
af two Type ER The Test of Popularity 
ompressors, 
: R The Type ER unit has always been a favorite 
wherever compressors are used. 
Machine shops, Foundries and Power plants 
have found them equally satisfactory for 


their use. 

A series of cylinder sizes have been devel- 
oped for each stroke-size in which the com- 
pressor is built. This gives a wide range oi 
both pressures and capacities. Write for 
Bulletin No. 3050. 


INGERSOLL-RAND COMPANY-11 BROADWAY, NEW YORK CITY 
Offices in principal cities the world over 


FOR CANADA REFER-CANADIAN INGERSOLL RAND CO., LTD. , 10 PHILLIPS SQ. , MONTREAL, QUEBEC 
875-C 


Ingersoll -Rand 
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Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 
National Tool Co., Cleveland. 
National Twist Drill & Tool Co., Detroit. 
Pratt & Whitney Co., Hartford, Conn. 
Standard Tool Co., Cleveland. 
Starrett, L. S., Co., Athol, Mass. 
Union Twist Drill Co., Athol, Mass. 


COUNTERSHAFTS, FRICTION, ETC. 
Bardons & Oliver, Cleveland. 

Brown, A. & F., Co., Elizabethport, N. J. 
Brown & Sharpe Mfg. Co., Providence. 
Edgemont Co., 2700 National 


Ave., Dayton 
Machine Madison, Wis. 


Hannifin Mfg. me ., 621-631 S. Kolmar 
Ave., Chicag 

Hilliard *Elmira, 

Jones, W. A., Fdry. & Mcb. hic 4409 
W. Roosevelt Rd., Chicago. 

LeBlond, R. K., ch. Tool Co., Cin- 
ci 


nnati. 
Wood’s, T. B., & Sons Co., Chambers- 
burg, Pa. 


COUNTERSINKS 

Cogsdill Mfg. Co., Detroit, Mich. 

Eclipse Interchangeable Counterbore Co., 
Detroit. 

Gairing Tool Co., Detroit, Mich. 

=” Tap & Die Corp., Greenfield, 


COUNTERS, REVOLUTION 
Bristol Co., Waterbury, Conn. 

Brown Instrument Co., Philadelphia. 
Durant Mfg. Co., Milwaukee, Wis. 
Starrett, Athol, Mass. 
Veeder-Root, Inc., Herttord, Conn. 


COUNTING DEVICES 

Bristol Co., Waterbury, Conn 

Brown Instrument Co., Philadelphia. 
Durant Mfg. Co., Milwaukee, Wis. 
Starrett, L. S., Co., Athol, Mass. 
Veeder-Root, Inc., Hartford, Conn. 


COUNTING MACHINES 


Durant Mfg. Co., Milwaukee, Wis. 
National ‘Scale Corp., Chicopee Falls, 
ass. 


COUPLERS, HOSE 


Greene, Tweed & Co., 109 Duane St., 
New York. 


COUPLINGS, CUT-OFF FRICTION 
Conway Clutch Co., Cincinnati 
ay Machine Co., 2700 National 


Ave., Dayton, O. 
— Carlyle, Mch. Co., Manchester, 


Link Co. Chicago, Ill. 
Wood's, Sons Co., Chambers- 
burg, 


COUPLINGS, FLEXIBLE 

Ais Coupling Co., Westfield, 

Bond, Charles, Co., Philadelphia, Pa. 

Boston Gear Works Sales Co., Norfolk 
Downs, Quincy, Mass 

Engineering Co., 133 N. Third 


ing, Pa. 
Foote Gear & Mch. 37, 
111 St., 
Jones, ary. & Meh. 4409 
. Roo Ra. 
n, W. & Se. Oregon 


Pa. 
Philadelphia Gear Works, Philadelphia. 


Smith, T. L., Co., — 
Smith & Serrell, oe 


burs, Pa. 


COUPLINGS, PIPE TUBE, ETC. 
Dart, E. M., Mfg. Co., Providence, R. I. 
Parker Appliance Co., Cleveland, O. 


COUPLINGS, SHAFT 
Ajax Flexible Coupling Co., Westfield, 


Bond, Charles Co., Philadelphia, Pa. 
Boston Gear Works Sales Co., Norfolk 

Downs, See, Mass 
Brown, Elizabethport, N.J. 
Brown Ce., 133 N. Third 


8t., Reading 
Foote Bros. Gear & Mch. Co., 37, 
Chi 


B Chica, Til. 
Moore & Co., 707- 37 N. 15th 


& Co., 112 Oregon 

St., Pa. 

. & Mch. Co., Box M, 
oyersford, Pa. 

Sellers, Wm., & Co., Inc., Philadelphia. 

Smith, Mil —, Wis. 

jmith’ & Serrell, Newark, 

Smith, Winfield H., Inc., 


N. 
11 Eaton 


St., 8 lle, N. 
Wood's, re & Sons Co., Chambers- 
burg, Pa. 


CRANES, ELECTRIC TRAVELING 
Chisholm-Moore Hoist Corp., 5038 Fre- 
mont Ave., Tonawanda, N. Y. 
Link Belt Co., Chicago, Ill. 
Manning, exw & Moore, Inc., 100 
42nd St., New 
Milwaukee Bice. Crane Hoist Corp., 


Milwaukee, Wis. 
& Hoist Wks., Reading, 


Crane 
Shepard-Niles Crane & Hoist Corp., 380 
huyler Ave., Montour Falls, N. Y. 


CRANES, HAND TRAVELING 
Chisholm-Moore Hoit Corp., 5038 Fre- 
arrington Co., iladelp' 
Manning. res & Moore, Inc., 100 
d St., New York. 


Reaper Crane & Hoist Wks., Reading, 


Niles Crane & Hoist Corp., 
Schuyler Ave., Montour Falls, N. 
Yale & Towne Mfg. Co.. Stamford, ct 


CRANES, LOCOMOTIVE 


Hanna — Wks., 1763 Elston 
Ave., 


Chic 
Link Belt "Chicago, Il. 


CRANES, PORTABLE 
rie Mfg. Co., Chicago Heights, 


Canton Fdry. & Mch. Co., Canton, 0. 


CRANK PIN TURNING MACHINES 

American Tool Works Co., Cincinnati. 

Lodge & Shipley Mch. Tool Co., Cin- 
cinnati. 

Manning, Maxwell & Moore, Inc., 100 
E. 42nd St., New York. 


Niles Tool Wks., Co., Hamilton, O. 
Pedrick Tool & Mch. Co., 3639 N. 
Lawrence St., 


Philadelphia. 
Underwood, ., Corp., Philadelphia. 


CUTTING COMPOUND 
See Compound, Cutting, Grinding, etc. 


CUTTERS, MILLING 
Barber-Colman Co., Rockford, Il. 
Brown & Sharpe Mfg. Co., Providence. 
Cleveland Twist Drill Co., Cleveland. 
——- Die Tool & Mch. Co., Colum- 
us, O. 
Consolidated Mch. Tool Corp. of America, 
och 
Continental Tool Wks., Detroit, Mich. 
Cowles Tool Co., Cleveland. 
Gammons-Holman Co., Manchester, Ct. 
Haynes Stellite Co., Kokomo, Ind. 
Ingersoll Milling Mch. Co., Rockford, Ml. 
Kearney & Trecker Corp., Milwaukee. 
Lovejoy Tool Co., Inc., Springfield, Vt. 
Michigan Tool Co., Detroit, Mich. 
Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 
National Tool Co., Cleveland. . 
National Twist Drill & Tool Co., Detroit. 
Noms Gear Cutting Mch. Co., Newark, 


O. K. Tool Co., Inc., Shelton, Conn. 
Pratt & Whitney Co., Hartford, Conn. 
Reed-Prentice Corp., Worcester, Mass. 
Standard Tool Co., Cleveland. 

Union Twist Drill Co., Athol, Mass. 
Whitney Mfg. Co., Hartford, Conn. 


CUTTING-METALS OR ALLOYS 
Carboloy Co., Inc., 350 Madison Ave., 
New Yor 


Haynes Stellite Co., Kokomo, Ind. 


CUTTING-OFF MACHINES, 
ABRASIVE WHEEL 

Armstrong Bros. Tool Co., 313 N. Fran- 
cisco Ave., Chicago. 


CUTTING-OFF MACHINES, 
COLD SAW 
See Sawing Machines, Circular. 


CUTTING-OFF MACHINES 

Avey | Mch. Co., 

Bardons & Oliver, vGlevelan 

Brown & Sharpe Mfg. Co., 5 

Curtis & Curtis. 2 324 Garden St., Bridge- 
port, Conn. 

Etna Machine Co. t Toled 

Hedy Rogers Mchry. Nashua, 


Landis Mch. Co., Inc., Waynesboro, od 
Scherr, Geo., Co., 144 Liberty St., N. 


CUTTING-OFF TOOLS 

Armstrong Bros. Tool Co., 313 N. Fran- 
cisco Ave., Chicago. 

K. Tool , Shelton, Conn. 

Pratt & Whitney Co., Hartford, Conn. 

Ready Tool Co., Bridgeport, Conn. 

Williams, J. H.. & Co., Buffalo, N. Y. 


CYLINDER BORING 
Baker Bros., Inc., Toledo, O. 

Mch. Tool Corp. of America, 
Rochester, N. Y. 

Ingersoll Milling Mch. Co., Rockford, Ill. 

Manning, Maxwell & Moore, Inc., 100 

42nd St., New York. 
Modern Tool Works (Consolidated Mch. 
ster, N. = 


h 
Niles Tool Wks. Co., Hamilton, O. 
Sellers, Wm., & Co., Inc., Philadelphia. 


BORING MACHINES, 


POR 
Pedrick Tool Mch. N. 
Be Corp., Philadelphia. 


Lawrence St., Philadelph 

Underwood, H. 

DEALERS, MACHINERY 

Cincinnati Mchy. & Supply Co., Cin- 
cinnati. 

Earle Gear & Mch. Co., 4709 Stenton 
Ave., Philadelphia. 


Co., Cincinnati. 
——, Louis E., & Co., 1761 Elston 


Ave., Chicago. 
Essley Mchy. Co., E. L., 551-57 W. 
Washington Blvd., Chicago. 


General Mchry. Corp., Boston, Mass. 
Miles Machinery Co., Saginaw, Mich. 


Osborne & Sexton Mchry. Co., Colum- 


s, O. 

Osgood, J. i Mchy. & Tool Co., Inc., 
Buffalo, N. Y. 

Reliance Mchry. Sales Co., Pittsburgh. 


Ryerson, Joseph T., & Son, 2558 W. 
16th St., Chicag 
Zelnicker, Walter -, Supply Co., St. 
uis, Mo. 
DEMAGNETIZERS 


Machine Co., Worcester, Mass. 
Electric Co., Providence, R. I. 
Equipment Co., Toledo. 


Walker, O. S., Co., Inc., Worcester, 
Mass. 


DESIGNERS, MACHINE AND TOOL 

Acme Engineering Co., Cleveland. 

City Mch. & Tool Wks., Dayton, O. 

Hartford Special Mchy. Co., Hartford. 

Manufacturers Consulting Engineers, 
Syracuse, N. Y. 

Engineering, 75 E. Wacker Drive, 


‘Mch. Co., Cincinnati, O. 


DIAMONDS AND DIAMOND TOOLS 
Bausch & Lomb Optical Cvo., Rochester. 
Desmond-Stephan Mfg. Co., Urbana, O. 


DIE BLOCKS 
Dyson & Sons, Joseph, Cleveland. 
eso Steel Co., Watervliet, N. Y 


DIE CASTING MACHINES 
Madison-Kipp Corp., Madison, Wis. 


DIE CASTINGS 
See Castings, Die or Die Molded. 


DIE CUSHIONS, DEEP DRAWING 
PNEUMATIC 

Cochrane-Bly Co., Rochester, N 

Marquette Tool & Mfg. Co., 
Kilbourn Ave., Chicago. 


DIE MAKERS’ SUPPLIES 

Danly Mch. Specialties, Inc., 2112 S. 
52nd Ave., Chicago 

U. Bool Ampere, N. J. 


DIE MAKING MACHINES 
Keller Mechanical Engineering 
74 Washington St., Brooklyn, N. Y. 


DIE SETS, STANDARD 

Baumbach, E. A., Mfg. Co., 1810 S. 
Kilbourn Ave., ‘Chicago 

Danly Mch. Toe., 2112 8. 
52nd Ave., 

U. S. Tool Co., in ‘Ampere, N. J. 


DIE SINKERS, AUTOMATIC 


Keller Mechanical Engineering Corp., 
74 Washington St., Brooklyn, N. Y. 


DIE SINKING MACHINES 
Cochrane-Bly Co., Rochester, N. Y. 
Pratt & Whitney Co., Hartford, Conn. 
Reed-Prentice Corp., Worcester, Mass. 
DIE STOCKS 

See Stocks, Dies. 


DIES, DROP FORGING 
Keller Mechanical Engineering Corp., 
74 Washington St., Brooklyn, N. Y. 


DIES, DRAWING, PRESSURE 
ATTACHMENTS 

Marquette Tool & Mfg. 
Kilbourn Ave., Chicago. 


DIES, LETTERING & EMBOSSING 


Noble & Westbrook Mfg. Co., Hartford, 
Conn. 


DIES, SHEET METAL, ETC. 
Adriance Mch. Wks., Inc., 78 Richards 
St., Brooklyn, N. Y. 


. Mfg. Co., 1810 


Toor N. 


Co., 1904 N. 


abus Die, Tool Mech. 


oO. 

Colum- 

Danly’ Mech. Specialties, Inc., 2112 4S. 

52nd A cago. 

Mich, Co., Bridgeton, N. J. 

Keller Mechanical Engineering Corp., 

74 Washington St., Brooklyn, N. Y. 
Michigan Tool Co., Detroit, Mich. 

~~ Stow & Wilcox Co., Southington, 


Reliance Die & Stam onpins, So., 1260-68 
Clybourn Ave., 

Ruthman Mch, Co., Cincinnat! 

Sinko Tool & Miz. Co., 351 N. 


ford 
Taft- Peirce ite. co. “Woonsocket, R. I. 
4 lor-Shantz Go., Rochester, N. Y. 
loledo & Tool Co., Toledo, 0. 
U. S. Tool Co., Inc., Ampere, 
V & O Press Co.. Hudson, N. Y. 
Waltham Mch,. Wks., Waltham, Mass. 


DIES, THREADING 


ard, S. Div. of Union 

Twist. Drill = Mansfield, Mass. 

Geometric Tool Co., New Haven, Conn. 

— Tap & Die Corp., Greenfield, 
Mass. 

Hardinge Bros., Inc., 4149 Ravenswood 
Ave., cago. 

_ & Lamson Mch. Co., Springfield, 


Landis Mch. Co., Inc., Waynesboro re 
Modern Tool Works (Consolidated Mch 
Corp.) Rochester, N. Y. 
i & Mch. Co., New 
“Bedford, Mass. 


Acme Co., Cleveland. 

Prat Co., Conn. 
Reed Mf . Co., Erie, Pa. 

_D:, Sons, Inc., Yonkers, N. Y. 
Standard ‘Tool Co. a Cleveland. 


DIES, THREADING, OPENING 

Consolidated Mch. Tool Corp. of America, 
Rochester, N 

Eastern Mch. Screw Corp., New Haven. 

Errington Mechanical Laboratory, 200 
Broadway, New York. 

Geometric Tool Co., New Haven, Conn. 

— & Lamson Mch. Co., Springfield, 


Landis Mch. Co., Inc., Waynesboro, Pa. 
Murchey Mch. & Tool Co., 951 Porter 


St., Detroit. 
National Acme Co., Cleveland. 
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DIES, THREAD ROLLING 
Hanson-Whitney Mch. Co., Hartford, ot 


DISCS, ABRASIVE 


Carborundum Co., Niagara Fal 
yardner Mch 

Beloit, Wis. Gardner &t., 


Walls Sales Corp., 96 Warren St., N. y 


DIVIDING HEADS 

Angle Steel Stool Co., Plainwell, 
Knight, W. B., Mchry. Co., St. =. 
LeBlond, R. K., Meh: Tool Co., Cin- 
cherr, Geo., Co., siberty St. 

See also Milling’ Machines, Sia 
Universal. 


DOWEL PINS 


Danly Mch. Inc., 
52nd Ave., Chicago 


DRAFTING INSTRUMENTS 
Brown, E. S., Auburn, N. Y. 
Keuffel & Esser Co., Hoboken, N. J, 


DRAFTING MACHINES 
Keuffel & Esser Co., Hoboken, N, J, 
Universal Drafting Mch, Co., Cleveland, 


DRAWING BOARDS AND TABLES 

Kenffe_ & Esser Co., Hoboken, N, J. 

New Britain - Gridley Mch. Co., New 
Britain, Conn. 

Universal Drafting Mch. Co., Cleveland, 


DRESSERS, GRINDING WHEEL 


Abrasive Co., Bridesburg, Philadelphia, 
ks Swiss File & Tool Co., Eliza- 
Bridgeport Vag Emery Wheel 
283 Broad St. a 


Bridgeport, 
Callies Geo. H., ‘Lancaster, 
Cleveland Stone Co., pLleveland, 0. 
Covel-Hanchett Co., Big Rapids, Mich, 
Desmond- Mfg. Urbana, 0. 
Norton Co., Mass, 
Reed Mfg. 


2112 §, 


DRIFTS, DRILL 

Armstrong Bros. thecal Co., 313 N. Fran- 
cisco .»_ Chica 

Williams, J. H., & Co., Buffalo, N. Y. 


DRILL HEADS, 

Baker Bros., Inc., Toledo, O. 

Barnes Drill Co., 814 Chestnut St., 
Rockford, 

Buhr Mch. Tool Co., Ann Arbor, Mich, 

Errington Mechanical Laboratory, 200 
Broadway, New York. 

Hoefer Mfg. Co., Freeport, IIl. 

Modern Tool Works Mch. 
Tool Corp.) Rochester, N. Y. 

National Auto. Tool Co., Riehmond, Ind. 

Drilling Mch: Co., Rockford, 


United States Drill Head Co., 1948 W. 
6th St., Cincinnati. 


DRILL SOCKETS 

Armstrong Bros. Chil Co., 313 N. Fran- 
cisco Ave., 

Cleveland Twist Drill’ Co., Cleveland. 

ee Tap & Die Corp., Greenfield, 


go Drill & Mch. Co., New 
e 

National Twist Drill & Tool 
Scully-Jones Co., 1901 . Rockwell 


St., Chicag 
Standard Tool, Co., Cleveland, 0. 
Union Twist Drill Co., Athol, Mass. 


DRILL SPEEDERS 
Graham Mfg. Co., Providence, R. I. 
Hoefer Mfg. Co., Freeport, Ill 


DRILL STANDS 

Cleveland Twist Drill Co., Cleveland. 

Morse Twist Drill & Mch. Co., New 
Be Mass. 

Tool Co., Cleveland, 0. 

Fool Co., Cincinnati. 

Waterston, J. M 25 Woodward Ave., 
Detroit, Mich.’ 


DRILLING & MILLING MACHINES, 
VERTICAL 

Buhr Mch. Tool Co., Ann Arbor, 

Cochrane-Bly Co., Rochester, N. 

Knight, W. B., Mchr St. 


Ind. 


DRILLING MACHINES, AUTOMATIC 
Avey Drilling Mch. Co., Cincinnati. 
Baker Bros., Inc., Toledo 

Barnes Drill Go. 8 814 Chestnut St., 
Barnes, W W.' F. Jobn, Co., Rockford. 


Mch. Ann Arbor, Mich. 

Grant Mfg. & Mch. Co., N.W. Station, 
Bridgeport, 

Hoefer Mfg. Co., Freeport, Ill. NH 

Kingsbury Mch. Tool Corp., Keene, } H. 

National ‘Auto. Tool Co., Richmond, ~ 

Superior Mch. Tool Co., Kokomo, In 


DRILLING MACHINES, BENCH 
Ames Co., B. C., Waltham, Mass. 
‘Avey Driiling Mch, Co., Cincinnati. 
ae F. & John, Co., Rockfo 


B Hal Forge Co., Buffal 

Burke Meh. Tool Co., 516 St., 
onneau 

Canedy-Otto Mfg. Co., Chicago Heights, 

Til. 


Dumore Co., 25 16th St., Racine, Wis. 
Fosdick Mch. Tool Co., Cincinnati. 
High 


Speed Hammer Co., Inc., Rochester. 
Kingsbury Mch. Tool Corp., Keene, N. H. 


‘ CCS Ross Mfg. Co., Cleveland. 
American Too} 
Kilbourn AYVé., Unicago. 
; a Brubaker, Ww. L., & Bros. Co., 50 
Church St., New York. = —— 
Superior Mch, Tool Co., Kokom« 
| 
: 


FIBROC 
for 
EFFICIENT 
SILENT GEARS 


Gears of FIBROC often outwear the metal 
gears with which they mate and have suc- 
cessfully replaced gears of cast iron, bronze 
and steel. FIBROC gears are particularly 
efficient in applications where abrasive 
dust, moisture and fumes quickly ruin 
metal gears. 


Because of their great strength, together 
with their shock absorbing qualities, which 
make them noiseless in operation, FIBROC 
pinions are found driving nearly every sort 
of equipment. 


FIBROC gears and pinions are driving 
phonographs, washing machines, coffee 
grinders, elevators, hydraulic pumps, shap- 
ers, planers, boring mills, lathes and in- 
dustrial equipment in practically every 
field. 


FIBROC Gear Material, both na- 
tural “C” and “‘GR” (Graphitized) 
Self Lubricating, is furnished in 
sheets or in moulded blanks with 
or without metal hubs to meet al- 
most any specification. Let us give 
you specific information. 


FIBROC INSULATION CO. 
423 Lincoln Ave. 
VALPARAISO, INDIANA 


Single 
Spindle 
Vertical 

Motor 

Drive 


This simplified motor drive furnishes 
the usual four-spindle-speed with a 
standard constant speed _ vertical 
motor. 


Such Footburt-Sipp features as the 
quick speed change and automatic 
idler pulleys are retained. 


This type of Footburt-Sipp fully equip- 
ped with motor is lower in price than 
a standard belt drive machine with 
horizontal motor attached. 


Write for full details and prices. 


The Foote-Burt Company 


Cleveland, O. 
Detroit Office: 4-151 General Motors Bldg. 
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MACHINERY 


August, 1929 


LeBlond, R. K., Mch. Tool Co., Cin- 
cinnati. 

Leland-Gifford Co., Worcester, Mass. 

National Auto. Tool Co., Richmond, Ind. 

— Drilling Mch. Co., Rockford, 


Sigourney Tool Co., 11 Sigourney St., 
Hartford, Conn. 
Simmons, W. & Co. a. 
Standard’ Electrical Tool’ Co. » 1936 
8th St., Cincinnati. 
Superior Mch. Tool Co., Kokomo, Ind. 
U. S. Electrical Tool Co., Cincinnati. 


DRILLING MACHINES, BOILER 

Cincinnati-Bickford Tool Co., Oakley, 
Cincinnati. 

Foote-Burt Co., Cleveland, O. 

Sellers, Wm., & Co., Inc., Philadelphia. 


DRILLING MACHINES, GANG 

Avey Drilling Mch. Co., Cincinnati. 
Beker Bros., Inc., Toledo, O. 

oe Mch. & Tool Wks., Green Bay, 


Wi 
Barnes, W. F. & John, Co. 


, Rockford, 
Barnes Drill Co., 814 Chestnut St., 
Rockford, Il. 
Cincinnati-Bickford Tool Co., Oakley, 
Cincinnati, 
Consolidated Mch. Tool Corp. of America, 
Rochester, N. Y. 
Foote-Burt Co., Cleveland, 0. 
Fosdick Mch. Tool Co., Cincinnati. 
Hoefer Mfg. Oo., Freeport, Ml. 
Ingersoll Milling Mch. Co., ee, Tl. 
Kingsbury Mch. Tool Corp., Keene, H. 
Leland-Gifford. Co., Worcester, 
Moline Tool Co., Moline, 
Oesterlein Machine Co., Cincinnati. 
— Drilling Mch. Co., Rockford, 


Il. 
Sigourney Tool Co., 11 Sigourney St., 
artford, mn. 
Superior Mch. Tool Co., Kokomo, Ind. 


DRILLING MACHINES, HORIZON- 
TAL DUPLEX 


Avey Drilling Mch. Co., Cincinnati. 
is ae W. F. & John, Co., Rockford, 


Th, 
Buhr Mch, Tool Co., Ann Arbor, Mich. 
Consolidated Mch. Tool Corp. of America, 
Rochester, N. Y. 
Frew Machine Co., Philadelphia. 
Kingsbury Mch. Tool Corp., Keene, N. H. 
Mureney Mech. & Tool Co., 951 Porter 


St.. etroit. 
~— Drilling Mch. Co., Rockford, 


DRILLING MACHINES, MULTIPLE 
SPINDLE 


Avey Drilling Mch. Co., 
~ Bros., Inc., To ledo, 
Barker Mch. & Tool Wks., Green Bay, 


Wis. 
Barnes =e 814 Chestnut St., 
Barnes, W. F. & John, Co., Rockford, 


Buhr Mch. Tool Co., Ann Arbor, Mich. 

Cincinnati-Bickford Tool Co., Oakley, 
Cincinnati. 

Consolidated Mch. Tool Corp. of America, 
Rochester, N. 

Foote-Burt Co., Cleveland, 0. 

Greenlee Bros. & Co., Rockford, Tl. 

Hoefer Mfg. Co., Freeport, Ill. 

Ingersoll Milling Mch. Co., Rockford, Il. 

Kingsbury Mch. Tool Corp., Keene, N. H. 

Leland-Gifford Co., Worcester, Mass. 

Manning, Maxwell & Moore, Inc., 100 
E. 42nd St., New York. 

Moline Tool Co., Moline, Til. 

Nattional Auto. Tool Co., Richmond, Ind. 

Pratt & Whitney Co., Hartford, Conn. 

Drilling Mch. Co., Rockford, 


1. 

Sellers, Wm., & Co., Inc., Philadelphia. 

Simmons, W. H., & Co., Cincinnati. 

Snperior Mch, Tool Co... Kokomo, Ind. 

United States Drill Head Co., 1948 W. 
6th St., Cincinnati. 


DRILLING MULTIPLE 
SPINDLE, TURR 

Kingsbury Mch. Tool le Keene, N. H. 

— Mfg. Co., Arlington, Cranston, 


Cincinnati. 


DRILLING MACHINES, RADIAL 


American Tool Works Co., Cincinnati. 
Barnes, W. F. & John, Co., Rockford, 


Tl. 
Mfg. Co., Chicago Heights, 


Carlton Mch. Tool Co., Cincinnati. 

Cincinnati-Bickford Tool Co., Oakley, 
Cincinnati, 

Dreses Mch. Tool Co., Cincinnati. 

Fosdick Mch. Tool Co., Cincinnati. 

Giddings & Lewis Mch. Tool Co., Fond 
du Lac, Wis 

Morris Meh, Tool Co., Cincinnati. 

Niles Tool Wks., Co., Hamilton, 0. 

Reed-Prentice Corp., Worcester, Mass. 

— Joseph T., & Son, 2558 W. 

h St., Chicago. 
adler. Wm., & Co., Inc., Philadelphia. 
Western Mch. Tool Wks., Holland, Mich. 


DRILLING MACHINES, RAIL 

Baker Bros., Inc., Toledo, O. 

Consolidated Mch. Tool Serb. of America, 
Rochester, N. Y. 

Defiance Machine Co., Defiance, O. 

Foote-Burt Co., Cleveland, 

General Electric Co., Schenectady, N is 2. 

Moline Tool Co., Moline, I 

Sellers, Wm., & Co., Inc., Philadelphia. 


DRILLING MACHINES, SENSITIVE 
Avey Drilling Mch. Co., Cincinnati. 
Barker Mch. & Tool Wks., Green Bay, 


Wis. 
Barnes, W. F. & John, Co., Rockford, 


Burke Mch. Tool Co., 516 Sandusky St., 
Conneaut, Ohio. 


a al Otto Mfg. Co., Chicago Heights, 


Burt Co., Cleveland, O, 

Moline Tool Co., Moline, Ill. 

Fosdick Mch. Tool Co., Cincinnati. 
Henry & Wright Mfg. Co., Hartford, Ct. 
Hammer Co., Inc., Rochester. 


iasiies Mch. Tool Corp., Keene, N. H. 

Leiman Bros., 23 Walker St., New York. 

Leland-Gifford Co., Worcester, Mass. 

Manufacturers Consulting Engineers, 
Syracuse, N. 

Pratt & Whitney Co., Hartford, Conn. 

Rockford Drilling Mch. Co., Rockford, 


Il. 

Royersford gS & Mch. Co., Box M, 
Royersford, 

Sibley Mch. Co., 3 Tutt St., South Bend, 


Sigourney Tool Co., 11 Sigourney St., 
Hartford, Conn. 

Simmons, W. H., & Co., Cincinnati. 

— H. P., Mfg. Co., Hartford, 


Con 
United States Mch. Tool Co., 1950 W. 
h St., Cincinnati. 


DRILLING MACHINES, UPRIGHT 
Avey Drilling Mch. Co., Cincinnati. 
Baker Bros., Inc., Toledo, O. 
— Mch. & Tool Wks., Green Bay, 
ames W. F. & John, Co., Rockford, 


Buffalo Forge Co., Buffalo, N. Y. 
Canedy-Otto Mfg. Co., Chicago Heights, 


1. 

Cincinnati- Tool Co., Oakley, 
Cincinnat 

Consolidated. Mch. Tool Corp. of America, 
Rochester, N. Y. 


Foote-Burt Co., Cleveland, O. 


Fosdick Mch. Tool Co., Cincinnati. 
Harrington Co., Philadelphia, Pa. 
Hoefer Mfg. Co.. Freeport, 


Ingersoll Milling Mch. Co., Rockford, M1. 
Kingsbury Mch. Tool Corp., Keene, N. H. 
Leland-Gifford Co.. Worcester, Mass. 
Minster Machine Co., Minster, O. 
Moline Tool Corp., Moline, Il. 
Oesterlein Machine Co., Cincinnati. 
— Drilling Mch. Co., Rockford, 


Simmons, W. H., & Co., Cincinnati. 
Superior Mch. Tool Co., Kokomo, Ind. 


DRILLING MACHINES, WALL 
RADIAL 


ae Mfg. Co., Chicago Heights, 


Consolidated Mch. Tool Corp. of America, 
Rochester, 

Hanna Engineernig Wks., 1763 Elston 
Ave., Chicago. 

Wickes Bros., Saginaw, Mich. 


DRILLS AND GRINDERS, RIGHT 
ANGLE 


Koza, Chas. A., 464 Augustine St., 
Rochester, N. Y. 


DRILLS, CENTER 

Cleveland Twist Drill Co., Cleveland. 
Cogsdill Mfg. Co., Detroit, Mich. 
Greenfield Tap & Die Corp., Greenfield, 


Mass 
Maree Twist Drill & Mch. Co., New 
Bedford, Mass. 
National Twist Drill & Tool Co., Detroit. 
Pratt & Whitney Co., Hartford, Conn. 
Slocomb Co., J. T., Providence, R. I. 
Standard Tool Co., Cleveland, O. 


DRILLS, CORE 


Eclipse Interchangeable Counterbore Co., 
Detroit. 

Gairing Tool Co., Detroit, Mich. 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 


DRILLS, PORTABLE ELECTRIC 

Dumore Co., 25 16th St., Racine, Wis. 

Errington Mechanical Laboratory, 200 
Broadway, New York. 

Haskins, R. G., Co., 4634 Fulton St., 
Chicago. 

Hisey- Wolf Machine Co., Cincinnati. 

Millers Falls Co., Millers Falls, Mass. 

Schauer Mch. Co., Cincinnati. 

Standard Electrical Tool Co., 1936 W. 
8th St., Cincinnati. 

U. 8S. Electrical Tool Co., Cincinnati. 


DRILLS, PORTABLE PNEUMATIC 
s,s Co., 11 Broadway, New 


ork. 
Rotor Air Tool Co., Cleveland. 


DRILLS, RATCHET 

Armstrong Bros. Tool Co., 313 N. Fran- 
cisco Ave., Chicago. 

Cleveland Twist om Co., Cleveland. 

Greene, Tweed & Co., 109 Duane St., 


York. 
— Tap & Die Corp., Greenfield, 


Morse Twist Drill & Mch. Co., New 
Bedford, Mass, . 
National Twist Drill & Tool Co., Detroit. 
Pratt & Whitney Co.. Hartford. Conn. 

Standard Tool Co., Cleveland, O. 


DRILLS, SQUARE AND HEXAGON 
Watts Bros. Tool Wks., Wilmerding, Pa. 


DRILLS, TWIST 

Amnco Twist Drill Co., Jackson, Mich. 

Clark Equipment Co., Buchanan, Mich. 

Cleveland Twist Drill Co., Cleveland. 

Colton, Arthur, Co., 2618 ‘Jefferson Ave., 
E., Detroit, Mich. 


Greenfield Tap & Die Corp., Greenfield, 


Mass. 
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Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 

National Twist Drill & Tool Ca, Detroit. 

Pratt & Whitney Co., Hartford, Conn. 

Standard Tool Co., Cleveland, O. 

Union Twist Drill Co., Athol, Mass. 


DRILLS, WIRE 


Cogsdill Mfg. Co., Detroit, Mich. 


DRIVE SCREWS 

Parker-Kalon Corp., 200 Varick St., 
New York. 

ELECTRICAL SUPPLIES 

General Electric Co., Schenectady, N. Y. 

Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 


ELEVATORS 
Link Belt Co., Chicago, Ill. 


EMERY WHEELS 
See Grinding Wheels. 


EMERY WHEEL DRESSERS 

See Dressers, Grinding Wheel. 

ENGINEERS, CONSULTING 
MECHANICAL 

Aeme Engineering Co., Cleveland. 

Manufacturers Consulting Engineers, 
Syracuse, N. 

Richer ' Engineering, 75 E. Wacker Drive, 
Chicago. 

FNGINES, GASOLINE 

Waukesha Motors Co., Waukesha, Wis. 


ENGRAVING MACHINES 

Preis, H. P., & Co., Inc., 227 Fulton 
St., New York. 

ETCHING APPARATUS, ELECTRIC 

Luma Electric Equipment Co., Toledo. 

EXPANDERS, TUBE 

Nicholson, W. H., & Co., 112 Oregon 
St., Wilkes-Barre, Pa. 

Watson-Stillman Co., 73 West St., N. Y. 

FANS, EXHAUST, ELECTRIC 
VENTILATING 

Buffalo Forge Co., Buffalo, N. Y. 

General Electric Co., Schenectady, N 

Westinghouse Electric & Mfg. Co., Mbani 
Pittsburgh, Pa. 

FEEDS FOR PUNCH PRESSES, 
AUTOMATIC 

Littell, F. J., Mch. Co., 4125 Ravens- 
wood Ave., Chicago. 

~~ Stow & Wilcox Co., 


nn. 

Ss Wks., 4541 W. Lake 
Tool Co., Toledo, O. 

V & O Press Co., Hudson, N. Y. 
FERRO ALLOYS 


New Jersey Zinc Co., 160 Front St., 
New Yo 


rk. 
Vanadium Alloys Steel Co., Latrobe, Pa. 


FILE AND TOOL HANDLES 

Osgood, J. L., Mchy. & Tool Co., Inc., 
Bvffalo, N. Y. 

Rockford Mch. Tool Co., 2400 Kish- 
waukee Rd., Rockford, II. 

Ryerson, Joseph T., & Son, 2558 W. 
16th St., Chicago. 
Sellers, Wm., & Co., Inc., Philadelphia. 
= Mch. Co., 8 Tutt St., South Bend, 

nd. 
11 Sigourney St., 


Southington, 


Hartford, 
= States Meh, Tool Co., 1950 W. 
, Cincinnati. ’ 
FILES 


American Swiss File & Tool Co., Eliza- 


beth, N. J. 

Chicago Tool Reclaiming Co., 147 W. 
Austin Ave., Chicago. 

Grobet File Corporation of America, 3 
Park Place, New York. 

— Saw & Steel Co., 


Fitchburg, 


FILES, ROTARY 
Strand, N. A., & Co., 5001 N. Lincoln 
St., Chicago. 


FILING MACHINES, DIE, ETC. 
Ames Co., B. C., Waltham, Mass. 
Cochrane- Bly Co., Rochester, N. ¥. 
G., Co., 4634 Fulton St., 


Chic 
Oliver Tearement Co., 1410 E, Maumee 


St., Adrian, Mich. 


FILTERS, OIL 
Tolhurst Mch. Wks., Troy, N. Y. 


FITTINGS, HYDRAULIC 
Metalwood Mfg. Co., Detroit, Mich. 
Watson-Stillman Co., 73 West St., N. Y. 


FITTINGS, STEAM 
Dart, E. M., Mfg. Co., Providence, R. I. 


FLEXIBLE SHAFT EQUIPMENT 

Chicago Flexible Shaft Co., 1154 S. 
Central Ave., Chicago 

Errington Mechanical 200 
Broadway, York. 

re R. , Co., 4634 Fulton St., 

Washington St., Brooklyn, N, Y. 

Kosa, Chas. A., 464 Augustine St., 
Rochester, N. Y. 

Oliver Instrument Co., 1410 E. Maumee 
Mich. 


Strand, N & Co., 5001 N. Lincoln 
St., 
FORGES 


American Gas Furnace Co., 


Buitale’ Forge Co., Buffalo, x, 
-Otto Mfg. Co., Heights, 


Elizabeth, 


FORGING MACHINES 

Machinery Co., 1d, O. 
= Mfg. Cleveland, 


Bliss, E. W., Co., Brooki N 
National Machinery Co., pn. < 


Waterbury Farrel Fdry. & 

FORGINGS, UPSET 

Davis Boring Tool Co., Inc., 6200 
Ave., St. Louis, Mo. 0 Maple 


Gears & Forgings, Inc., 3122 Woodhj 
Rd., Cleveland. 
Johnston & & Jennings Co., Addison Ra, 
& Lake ‘si hore 7 R. Tracks, ( ‘leveland. 
Williams, J. H., & Co., Buffalo, N. Y. 


SWAGED, AUTO. 
MOBILE, ETC. 
Gears & Inc., 3122 Woodhill 

Rd., Cleveland. 


FORGINGS, IRON AND STEEL 
American Hollow Boring Co., Erie, Pa 
Bradley, C. C., & Son, Inc., Syracuse. 
Dyson & Sons, Joseph, Cleveland. 
Gears & Forgings, Inc., 3122 Woodhill 
Rd., Cleveland. 
Johnston & Jennings Co., Addison Rd. 
& Lake Shore R.R. Tracks, Cleveland. 


FORMING & BENDING MACHINES 


Consolidated Mch. Tool Corp. of America, 
hester, N. 
Niagara Mch. & Tool Wks., Buffalo. 


FOUNDRY 


Adams Co., Dubuqu 

— -Rand Co., New 

Link Belt Co., Chicago, Il. 

New Britain - Gridley Mch. Co., New 
Britain, Conn. 


FURNACES, HEAT-TREATING 
ELECTRIC 

General Electric Co., Schenectady, N. Y. 

Hevi Duty Electric Co., Milwaukee, Wis. 

Hoskins Mfg. Co., Detroit, Mich. 

Leeds & Northrup Co., Philadelphia. 

— Carlisle & Hammond Co., Cleve- 
and, 


FURNACES, HEAT TREATING OIL, 
GAS, ETC. 


American Gas Furnace Co., 


Brown & Sharpe Mfg. Co., Providence. 

Chicago Flexible Co., 1154 
Central Ave., Chicag 

Carlisle & Co., Cleve- 
an 


Elizabeth, 


FURNITURE, DRAFTING-ROOM 
New Britain - Gridley Mch. Co., New 
Britain, Conn. 
Keuffel & Esser Co., Hoboken, N. J. 


FURNITURE, SHOP 


Angle Steel Stool Co., Plainwell, Mich. 
—s Scale Corp., Chicopee Falls, 


Mas 
New Britain - Gridley Mch. Co., New 
Britain, Conn. 


GAGE STANDARDS 

Johansson, C. E., Inc., Div. Ford Motor 
Co., Detroit, Mich. 

Pratt & Whitney Co., Hartford, Conn. 

Van Keuren Co., Watertown, Mass. 

Zernickow, O., Co., 21 Park Row, N. Y. 


GAGES, COMPARATOR 


Federal Products Corp., Providence. 
Jones & Lamson Mch. Co., ae 


Vt. 
Scherr, Geo., Co., 144 Liberty St., N 


GAGES, DEPTH 

Brown & 1? Mfg. Co., Providence. 
Slocomb Co., J. T., Providence, R. I. 
Starrett, L. S., *Co., Athol, Mass. 
Taylor-Shantz Co., Rochester, N. 


GAGES, DIAL 

Ames w B. C., Waltham, Mass 
Brown & Sharpe Mfg. Co., Providence. 
Federal Products Corp., Providence. 
Lowe, H. A., Cleveland, 0. 
Scherr, , 144 Liberty St.. 
Starrett, Co., Athol, = 
Rochester, N. 


GAGES, HEIGHT 
Brown & Fag a Mfg. Co., Providence. 
Starrett, , Co., Athol, Mass. 


GAGES, PLUG AND RING 

Brown & Sharpe ~ Co., Providence. 
Ferner, R. Y., Washington, D. 
— Tap & Die Corp., Greenfie 


Mas 
H Stellite Co., Kokomo, Ind, 
Haynes: Stell Div. Ford Motor 
Co., Detroit 
Morse vg Drill & Mch. Co., New 


Bedford, 
Pratt & Co., Hartford, 
Taft-Peirce Mfg. Co., Woonsocket, 
Van Keuren Co., Watertown, Mass. 


RECORDING, STEAM 
VACUUM 


Bristol Co., Waterbury, Cont 
Brown Instrument Co., Philadelphia. 


Taylor Instrument Cos., Rochester. N. 


GAGES, SNAP 
Brown & Sharpe Mfg. Co., Providence. 


LEIMAN PRESSURE 


PATENTED ROTARY VACUUM 


POSITIVE AIR or GAS 
AIR PUMPS AIR MOTORS 


LAST A 

LIFETIME 

NOISELESS ha _24-HOUR 
TAKE UP LG ad ' SERVICE 


THEIR OWN / 


| 
7 
ROTATION 
COUNTER 
CLOCKWISE 
THEY SCOOP USED BY 
UP THE AIR THE WORLD’S 
LEADERS 
IN ALL 
LINES OF 
MANU- 
FACTURE 
For 7; USED WITH AUTOMATIC MACHINES 


PAPER FEEDING | AND DEVICES BECAUSE THEY ARE 
BOTTLE FILLING | THEMSELVES AUTOMATIC—GET THE 


OIL BURNING | BOOKLET “A NEW ERA IN AIR PUMPS” 
GAS FURNACES 


aciTaTING | LEIMAN BROS. ‘New yor. N.Y. 


ATOMIZING | MAKERS OF GOOD MACHINERY FOR 40 YEARS 
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wtleveland Twist Drill Co., 
Ferner, Co., Was 
Greenfield’ Tap & Die Corp., Greenfield, 


88. 

Johansson, C. E., Inc., Div. Ford Motor 
Co., Detroit, 

Pratt & Whitne 

Reliance Die & Co., 1260-08 
Clybourn Chi 

Starrett, L Athol, Mass. 

latt-Peirce afte Co., Woonsocket, 
lor-Shantz Go., Rochester, N. Y. 

Van Keuren Co., “Waterton, ’Mass. 

Williams, J. H.,’ & Co., Buffalo, N. Y. 


GAGES, SURFACE 


Brown & Sharpe Mfg. Co., Providence. 
Columbus Die, Tool & Mch. Co., Colum- 


bus, 
Starrett, te Co., Athol, Mass. 
Taylor-Shantz ‘Co., "Rochester, N. Y. 


GAGES, TAPER 

Goodell-Pratt Co., Greenfield, i. 
= Whitney Co., ord, Conn. 
Starrett, L. 8., Co., Mass 

Taft- Mig. Co. Woonsschet, 


GAGES, THREAD 

Bath, John & Co., Inc., Worcester, Mass. 
Brown & Sharpe’ Mfg. Providence. 
Products Corp., Providence, 


R. Y., Co., Washington, 
Greenfield Tap & Die Corp., Greenfield, 


Whit Mch, Co., Hartford 
— Detroit, Mich. 


Jones ‘& Lamson Mech. Springfield, 


Pratt & Whitney Co., Hartford, Conn. 
Reliance Die & Co., 1260-68 
itarrett, Co., ‘Athol, Mass. 
Co., ‘Woonsocket, R.I. 
GASKETS 
Garlock Palmyra, N. Y. 
Greene, Tweed Co., 109 Duane 8&t., 
New York. 


GEAR BLANKS, BRONZE 

Gears & Forgings, Inc., 3122 Woodhill 
Rd., Cleveland. 

Williams, J. H., & Co., Buffalo, N. Y. 


GEAR BLANKS, NON-METALLIC 

Chicago Rawhide Mfg. Co., 1279 Elston 
Ave., Chicago. 

Fibroc Insulation Co., 1028 Lincoln 
Ave., Valparaiso, Ind. 

Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 


GEAR BLANKS, STEEL 

Gears & Forgings, Inc., 3122 Woodhill 
Rd., Cleveland. 

Williams, J. H., & Co., Buffalo, N. Y. 


GEAR CUTTING MACHINES, BEVEL 
(GENERATOR AND TEMPLET 
PLANER) 

Bilgram Mch. Wks., 1231 Spring Garden 
St., Philadelphia. 

Gleason Works, Rochester, N. Y. 


GEAR CUTTING MACHINES, 
AND SPUR (ROTARY CUTTER) 
Brown & Sharpe Mfg. Co., Providence. 
Gould & Eberhardt, Newark, N. J. 
Newark Gear Cutting Mch. Co. , Newark, 


Waltham Mch. Wks., Waltham, Mass. 
—. D. E., Mch. Co., New London, 
onn. 


GEAR CUTTING MACHINES, 
HELICAL AND SPUR (HOB) 
Adams Co., Dubuque, Ia. 
Brown & Sharpe Co. Providence. 
Gould & Eberhardt ta 
Li Clevelan 
Meisselbach-Catucci Mfg. OS. Newark. 
Newark Gear Cutting Mch. Co., Newark, 


Zernickow, O., Co., 21 Park Row, N. Y. 


GEAR CUTTING MACHINES, 
HELICAL AND (SHAPER 
OR PLANER TYPE) 

Farrel-Birmingham eg Inc., Buffalo. 

Fellows Gear Shaper Co., Springfield, Vt. 


GEAR CUTTING MACHINES, 
SPIRAL PINION ROUGHER 
Gleason Works, Rochester, N. Y. 


GEAR CUTTING MACHINES, 
SPIRAL BEVEL 

Gleason Works, Rochester, N. Y. 

GEAR CUTTING MACHINES, 
WORMS AND WORM WHEELS 
(HOB). 

Adams Co., Dubuque, Ia. 

Barber-Colman Rockford, Il. 

Gould & Eberhardt, a. N. J. 

Lees-Bradner Co., Cleve and. 

Meisselbach-Catucci Mie Co., Newark. 

i, Gear Cutting Mch. Co., Newark, 


Scherr, Geo., Co., 144 Liberty St., N. Y. 
Zernickow, O., Co., 21 Park Row, N. Y. 
GEAR HARDENING MACHINES 
Gleason Works, Rochester, N. Y. 
GEAR TESTING MACHINERY 
Adams Co., Dubuque, Ia. : 
Brown & Sharpe Mfg. Co., Providence. 
Farrel-Birmingham Co., Inc., Buffalo. 
Ferner, R. Y., Co., Washington, D. C. 
Gleason Works, Rochester, N. Y. 
Lees-Bradner (Go. , Cleveland. 
Manufacturers Consulting Engineers, 
Syracuse, N. 
Morse ig Drill & Mch. Co., New 
Bedford, 
National Cleveland. 
Scherr, Geo., , 144 Liberty St., N. Y. 
GEARS, CUT 
Adams Co., Dubuque, Ia. 


Bilgram Mch. ve. 1231 Spring Garden 
St., Philadelphi: 

Bond, Charles Co., philadel Pa. 

B 


Norfolk 
wns, Quincy, M 
Sharpe Mfg. Providence. 
Cincinnati, O. 


hicago Rawhide Mfg. Co., 1279 Elston 
Ave., Chicago. 

Cincinnati Gear Co., 

Crofoot, Cees. E., Gear Co “hg Cen- 

South, Easton, 

heel Co., 1339 Altgeld St., 


Davis, Philadelphia. 


Diefendorf Gear Corp., 
Dodge Mfg. Corp.. Ind. 
Earle Gear & Mch. Co., wir Stenton 


. Philadelphia. 

Farrel-Birmingham Co., Buffalo. 

Fellows Gear Oo., Vt. 

Ferguson Gear Co., Gastonia, N. ©. 

Foote Bros. Gear & aon Co., — 37, 
111 N. Canal St., Chicag 

Gears & Forgings, Inc, 3122, Woodhill 
Rd., Cleveland. 

General Electric Co., Schenectady, N. Y. 

Gleason Works, ester, 

Grant Gear Works, Boston,” Mass. 


Hindley 504 N. 19th 
Philadelphia. 
Horsburgh Re Scott Co., Clevela 
ones, A., Fdry. & Mch. ont "4409 
osevelt cago. 
Lees-Bradner Co., Clevelan 
Link Belt Co., cago, 
hi Gear Tool Oo., 34 


ac 
Nashua St., Woburn, Mass. 
Meisel Press Mfg. Oo, a Dorchester 
Ave., Boston 25, 
Meisselbach-Catucci atte Newark. 
Newark Gear Cutting Mch. Oo., Newark, 


N. J. 
Ohio and Co., Cleveland, 
Philadelphia Gear Works, Phitadet a. 
"Geer & Mch. Co., 2700 
Scherr Liberty St., 
Bath West 58th St., 


Simonds Mfg. Co,. Pitts 
Smith, Winfield H 11 8t., 
Springville, 
Stahl Gear & Mer Co., Cleveland. 
Toledo Mch. & Tool Co., Toledo, O. 
bee my Electric & Mfg. Co., East 
tsburgh, Pa. 


GEARS, FORGED 


Gears & Forgings, Inc., 3122 Woodhill 
Rd., Cleveland. 


GEARS, MOLDED 


Brown, A. & F.. Co.. Elizabethvort. N. J. 
Dodge Mfg. Corp.. ‘Mishawaka, Ind. 
Foote Bros. Gear Mch. Co., Dent. ot, 
Horsburgh & Sco sCleveland. 
Jones, 


Stahl G 
Westinghouse Electric & Mfg. Co., 
Pittsbureh. Pa. 


AND OTHER 
NON-METALL 


Boston Gear Works Sales Co., Norfolk 
Downs, mance. Mass. 
Brown, A. & F.. Co.. Elizabethvort. N ies 
Chicago Rawhide Mfg. Co., 1279 Elston 
Ave., Chicago. 
Cincinnati Gear Co., Cincinnati. 
Diefendorf Gear Corp., Syracuse,, N. Y. 
Earle Gear & Mch. Co., 4709 Stenton 
Ave., Philadelphia. 
Federal Gear. Inc.. Mleveland. O. 
on Gear ©o,, N. C. 
Fibroc Insulation ‘Co., 1028 Lincoin 
Valparaiso, Ind. 
Canal Co., Dept. 37, 
ana’ Chicago. 
, Inc., 3122 Woodhill 


General Electric Co.,, 
Grant Gear 
Hartford wet 

Horsburgh & 
mo Gear 


prod 948. ‘Dorchester 
Newark Sure Cutting Meh. Co., Newark, 


Philadelphia Gear Works, Philadelphia. 
& Mech. Co, 


ionds Mfg. 
ith, Winfield Ht Inc., 11 Eaton St., 
pringville, 
ar & Mch. Co., Cleveland. 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 


Rann 


GENERATORS, ELECTRIC 


General Electric Co., Rebenectady, 

Lincoln Electric Co., Cleveland, O. 

Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 


GENERATORS, ELECTROPLATING 

Hanson - Van Winkle - Munning Co., 
Matawan, N. J. 

GENERATORS, GAS 

eye Gas & Furnace Co., Elizabeth, 


GLASS PRODUCTS INDUSTRIAL 
Corning Glass Works, Corning, N. Y. 


GLUE HEATERS 

Divine Bros. Co.. Inc., Utica, N. 
General Electric Co., Schenectady, NY 
MACHINES 

Ferner, R. Co., Washington, D. ©. 


Noble | Mfg. Co., Hartford, 
Preis, Hi & Co., Inc., 227 Fulton 
St., “York. 


GREASE CUPS 

Bowen Products Corp., Auburn, N. Y. 
Link Belt Co., Chicago, Il. 
GRINDERS, PNEUMATIC 
Ingersoll-Rand Co., 11 Broadway, New 


ork. 
Rotor Air Tool Co., Cleveland. 


GRINDERS, PORTABLE ELECTRIC 


Dumore Co., 25 16th St., Racine, * 
Hisey-Wolf Machine Co., Cincinna 
Schauer Mch. Cincinnati. 
U. S. Electrical Tool Co., Cincinnati. 


MACHINES, ABRASIVE 
BEL 


Porter-Cable Mch. Co., Salina & Wolf 
Sts., Syracuse, N. 

Production Mch.’ Co., Greenfield, Mas. 

Walls Sales Corp., 96 Warren St., 

GRINDING MACHINES, BENCH 

Blount. J. G., Co., Central Ave., Everett, 


ass. 
Bridgeport Emery Wheel Co., Inc., 


Broad St., Bri rt, Ct. 
Covel-Hanchett Co., Big Rapi Mich, 

S. W., Grand Mich. 


Hardinge Bros., Inc., Ravenswood 


Md. 
Isritain - Gridley Co., New 


_ Britain, Conn 
Rivett Lathe & : Grinder Corp., Brighton, 
Boston, Mass. 
Ryerson, Joseph T., & Son, 2558 W. 
6th icago. 
Schauer Mch. Co., Cincinnati. 
Standard Electrical Tool Co., 
8th St., Cincinnati. 
Sterling Grinding Whee 
U. S. Electrical Mfg. Co., 


New 


1936 W. 


1 Co., Tiffin, O. 
Los Angeles, 


al. 
U. S. Electrical Tool Co., Cincinnati. 
Walker, O. S., Co., Inc., Worcester, Mass. 
GRINDING MACHINES, CENTER 
Schauer Mch. Co., Cincinnati. 

U. S. Electrical Tool Co., Cincinnati. 


GRINDING MACHINES, CENTER- 
LESS 


Cincinnati Grinders Inc., Cincinnati. 


ome MACHINES, CHASER OR 


Covel-Hanchett Co., Big Rapids, Mich. 

Tool Corp. of America, 
chester 

Geometric Tool” Co. 7 New Haven, Conn. 

Landis Mch. Co., Waynesboro, Pa. 

National Tiffin, O 


GRINDING MACHINES, CHUCKING 
Bryant Chucking Grinder Co., Spring- 
GRINDING MACHINES, CUTTER 
See Grinding Machines, Tool & Cutter. 


GRINDING MACHINES, CYLINDER 
Foster Machine Co., Elkhart, Ind. 
eald Machine Co., Worcester, M: 


GRINDING MACHINES, CYLIN- 
DRICAL, PLAIN 
Providence. 


Meh, Tool Corp. of America, 

— Grinding Mch. Corp., Fitch- 

Tap & Die Corp., Greenfield, 

Landis Tool Co., Waynesboro 

Modern Tool Works tated Mch. 


Tool Corp.) Rochester, N. Y. 
orse Twi a & Mch. Co., New 


Pratt & Conn. 
GRINDING MACHINES, CYLIN- 
DRICAL, 


Brown &,Sharpe Providence. 
Cincinnati Grinkers c., Cincinnati. 
Mch. Corp. of America, 


ester, N. 
‘Co Big Rapid Rapids, Mich. 
— Grinding Mec Fitch- 


‘Tool Co. Pa. 

Morse Twist Drill & Co., New 
Bedford, 

Pratt & Whitney Co., Hartford, Conn. 

Thompson Grinder Co., Springfield, O. 


GRINDING MACHINES, DIE SINK- 
ERS’—PORTABLE 


Mechanical Bnginesring Gore, 
Washington St rooklyn, N 


GRINDING MACHINES, DISC 
Emery Wheel Co., Inc., 


I 
i Bridgeport, Ct. 
Covel Co., Rapids, Mich. 


Gallmeyer & Livingston Co. traight 
Grand Rapids, Mie 

h. Co., 414 E. Gardner &. 
is. 
rane Cable Mch. Co., S: 

ow Wate 


GRINDING MACHINES, DRILL 
Bernauer, Chas. J., Mfg. Co., Forest 


Park, 
Brid eport § Safety Emery Wheel Co., 
158 83 W ‘oad S 


Covel. Co., Rapids, 
Gallmeyer & Livingston $44 Straigh 
Ave., Grand Rapids 
Twis 
ver Instrumen 
St., Adrian, Mich Maumee 


Seller & Oo., Inc., Philad 
Union mwist’ Drill Go., Athol, 


FL 
STAND TYP 


Bridgeport Safety Emery Wheel Co In 
1383 W. Broad Bridge ort 
Cleveland Stone phe 
Covel-Hanchett os° 8, Mich. 


604 Douglas Ave., 
Mfg. Co., LaSalle, Il. 


fe. , Towson, 
Millers Falls Co.. Millers Falls, Mass, 
Ryerson, Joseph T., & Son, 2558 W. 


16th St., Chicago. 
Standard Electrical Tool Co., 1936 W. 
8t cinnati, 
Sterling Grin Co., Tiffin, 0. 
U. A Electrical Mfg. Co., Los Angeles, 


U. ‘Electrical Tool Co., Cincinnati. 


GRINDING MACHINES, GAGE 

Covel-Hanchett Co., Big Rapids, en. 
Ferner, Co., Washington, D. C: 
Scherr, Geo., Co., 144 Liberty St., N. Y. 


GRINDING MACHINES, GEAR 
TOOTH 


Lees-Bradner Co., Clev 
National Tool Co. Cleveland, 0. 


GRINDING MACHINES, HOB 

Barber-Colman Co., Rockford, Ill. 

Works, 21 Park Row, 
ew 

Scherr, Geo., Co., 144 Liberty St., 

Union’ Twist. Drill Athol, 

Zernickow, O., Co., 21 Park Row, N. 


GRINDING MACHINES, INTERNAL 
Grinder Co., Spring- 


Consolidated Mch. Tool Corp. of America, 
ochester, N. 

Covel-Hanchett Co., Big Rapids, Mich. 

Giddi & wo Mch. Tool Co., Fond 


Greenfield Die Corp., Greenfield, 


Heald Machine Co., Worcester, Mass. 

Landis Tool Co., Waynesboro, Pa. 

Micro Machine Co., Bettendorf, Iowa. 

— Tool Works, (Consolidated Mch. 
Tool Corp.) Rochester. N. 

niet lathe & Grinder Corp., Brighton, 


Mass. 
Meh. Co., Cincinnati. 
Ven, ie Norman Mch. Tool Co., Springfield, 


GRINDING MACHINES, KNIFE 


Wheel Co., Inc., 
1283 W. d St., Bridgeport, Ct. 
Covel Co. Big Rapids, Mich. 


GRINDING MACHINES, MULTIPLE 
SPINDLE 
Bryant Chucking Grinder Co., Spring- 

field, Vt. 


PATTERN 


Gardner Mch. Co., 414 E. Gardner St., 
Beloit, Wis. 

PIPE 
THREAD DIE 

Bignall xe Mch. Wks., Edwards- 


ville, I 
Landis Mch. Co., Inc., Waynesboro, Pa. 


National Go., Tiffin, O. 
MACHINES, PISTON 


Heald Machine Co., Worcester, 
Pedrick Tool & Mch. Co., 
Lawrence St., Philadelphia. 


GRINDING MACHINES, PORTABLE 
ELECTRIC & TOOLPOST 


See under Grinders, Portable Electric. 


GRINDING MACHINES, PULLEY 
Graham Mfg. Co., Providenee, R. I. 


GRINDING MACHINES, RADIAL 
BALL RACE, ETC. 
& Grinder Corp., Brighton, 
8s, 
Van. ‘Norman Mch. Tool Co., Springfield, 


MACHINES, RING 


Wheel Co., Inc., 
Bridgeport Safty Brideepor 
Covel-Hanchett = , Big 


Beloit, Wis. 
Graham Mfg. Co., 


Mich. 
‘414 St., 


Providence, R. I. 
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AZ 
4 
Hill - Curtis Co., 1604 Douglas Ave., 
M Kalamazoo, Mich. 
arsc 
Link Belt Co., Chicago, Til. 
Philadelphia Gear Works. Philadelphia. 
Simonds Mfg. Co., Pittsburgh, Pa. 
tady, N. 
as 


LOn, 
x Lipp 


They will measure up to 
your expectation. Assured 
through correct engineer- 
ing and accurate ma- 
chining. 


We furnish Bakelite 
gears in any of the 
well - known trade 
names. 


Massachusetts Gear & Tool Go. 
34 Nashua St. Woburn Mass. 


DART UNIONS HINDLEY SCREWS 


i Non-Rustable 
Bronze Seats 


Notice the clean, accurate 
threads and close fitting, rust 
proof bronze seats of the Dart 
cross section illustrated. Rust- 
ed out, leaky joints are prac- 
tically impossible. It pays to 
specify Dart Unions, Tees, 
Flanges and Ells—they outlast 
the pipe. Send for samples and 
price list. 


E. M. Dart Mfg. Co. 
Providence, R. I. | 


The Fairbanks Company, Sales Agents 
Canadian Factory: 
Dart Union Co., Ltd., Toronto 


Your Eventual Choice for All Turning 


Sooner or later you’re bound to come ‘to Cincinnati Lathes—just as 
most up-to-date shop executives do. Reports of superlative turning The Life 1S There! 
records by Cincinnati equipment are becoming more common than 
ever before in their 25 years of precision and production work, as 


we tool up complete, for the jobs. Get the details of these. un- Every ounce of the fine materials used in Hind- 
ually profitable and v tile con n ead lathes from : : : 

16” to 32”, belt or water dies. Send us Guar blue prints and we ley Screws is packed with life and long wear. 
will be glad to figure with you. Hindley Screws are cut by a special process 
THE CINCINNATI LATHE & TOOL CO. | which gives least disturbance to the metal struc- 


OAKLEY, CINCINNATI, OHIO, U.S.A. 


ture, thus preserving, exactly, the original char- 
acteristics of the raw materials. The amazement 
of hundreds of users at the life, efficiency and 


Made Right Gears economy of Hindley Screws is adequate testi- 
Cut with extreme care on Brown & Sharpe, Fellows mony of the tremendous success of this cutting 
, Gear Shapers, Gleason Bevel Gear Generators, and method. Write for details. 


eg & Eberhardt Hobbing Machines. Let me figure 
| HINDLEY GEAR COMPANY 


4 646 Tafel Street, Cincinnati, Ohio 504 N. 19th Street PHILADELPHIA, PA. 
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MACHINERY 


August, 1929 


GRINDING MACHINES, SURFACE 


Abrasive * Tool Co., East Provi- 
dence, R. 

Blanchard ‘Meh, Co., 64 State St., Cam- 
bridge, Mass. 

ret Safety Emery Wheel Co., Inc., 

283 W. Broad St., Bridgeport, Ct. 

me... & Sharpe Mfg. Co., Providence. 

Consolidated Mch. Tool Corp. of America, 
Rochester, N. Y. 

Covel-Hanchett Co., Big Rapids, Mich. 

Fitchburg eee Mch. Corp., Fitch- 
burg, Mas 

Gallmeyer & Livingston Co., 344 Straight 
Ave., Grand Rapids, Mich. 

Gardner Mch, Co., 414 E. 
eloit, Wis. 

Heald Machine Co., Worcester, Mass. 

Illinois Mch. & Mfg. Co., LaSalle, Ill. 

LaSalle Tool Co., Ottawa, Ill 

Norton Co., Worcester, Mass. 

Pratt & Whitney Co., Hartford, Conn. 

Rowbettom Mch. Co., Waterbury, Conn. 

U. S. Tool Co., Cincinnati. 

Walker, O. S., Co., Inc., Worcester, Mass. 


GRINDING MACHINES, SWING 


eg pay Emery Wheel Co., Inc., 
283 W. Broad St., Bridgeport, ct 
Cleveland Stone Co., Cleveland, O. 
& Livingston Co., ‘Straight 
Ave., Grand Rapids, Mich. 
Marschke Mfg. Co., Towson, Md. 
Sterling Grinding Wheel Co., Tiffin, O. 


GRINDING MACHINES, TAP 


Covel-Hanchett Co., Big Rapids, Mich. 

Ferner, Y., Co., Washington, D. C. 

Gallmeyer & Livingston Co., 344 Straight 
Ave., Grand Rapids, Mich. 


MACHINES, TOOL AND 


Armstrong Bros. Tool Co., 313 N. Fran- 
cisco Ave., Chicago. 

Baird Mch. Co., Bridgeport, Conn. 

Barber- Co., Rockford, Il, 

Central Ave., Everett, 


Mas 
Brid; Seieett Safety Emery Wheel Co., Inc., 
1283 W. Broad St., Bridgeport, Ct. 
Brown & Sharpe Mfg. Co., Providence. 
Cincinnati Grinders Inc., Cincinnati. 
Consolidated Mch. Tool Corp. of America, 
Rochester, N. Y. 
Covel-Hanchett Co.. Big Rapids, Mich. 
Dumore Co., 25 16th St., Racine, Wis. 
Fafnir Bearing Co., New Britain, Conn. 
Fitchburg Grinding Mch. Corp.,. Fitch- 
burg, Mass. 
Gallmeyer & Livingston Co., 344 Straight 
Ave., Grand Rapids, Mich. 
Gisholt Machine Co., Madison, Wis. 
Gould & Eberhardt, Newark, N. J. 
Tap & Die Corp., Greenfield, 


Mas 

Milling Mch. Co., Rockford, Il. 

LeBlond, R. K., Mch. Tool Co., Cin- 
cinnati. 

Meisselbach-Catucci Mfg. Co., Newark. 

Modern Tool Works (Consolidated Mch. 
Tool Corp.) Rochester, N. Y. 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 

Mummert-Dixon Co., Hanover, Pa. 

ei Gear Cutting Mch. Co., Newark, 


Norton Co., Worcester, Mass. 
Oesterlein Machine Co., Cincinnati. 
Oliver Instrument Co., 1410 E. Maumee 
St., Adrian, Mich 
Pratt & Whitney Go. Hartford, Conn. 
Royersford Fdry. & Mch. Co., Box M, 
Royersford, Pa. 
Sellers, Wm., & Co.. Philadelphia. 
Twist Drill “Athol, Mass. 
U. S. Electrical Tool Co., Cincinnati. 
Walker, O. S., Co., Inc.. Worcester, Mass. 
Waltham Mch. Wks., Waltham, Mass. 


GRINDING MACHINES, UNIVERSAL 


Covel-Hanchett Co., Big Rapids, Mich. 

hae Grinding Mch. Corp., Fitch- 
ar 

Geltmarer & Livingston Co., 344 Straight 
ve., Grand Rapids, c 

Greenfield Tap & Die Corp., Greenfield, 


Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 
Thompson Grinder Co., Springfield, O. 


GRINDING MACHINES, UNIVERSAL 
LATHE AND PLANER TOOL 


Gisholt Machine Co., Madison, Wis. 
Sellers, Wm., & Co., Inc., Philadelphia. 


GRINDING WHEELS 


Abrasive Co., Bridesburg, Philadelphia. 
ae eS Safety Emery Wheel Co., Inc., 
283 W. Broad St. Bridgeport, ct: 
Pt Co., Niagara Falls, N. Y. 
Cleveland Stone Co., Cleveland, O. 
Norton Co., Worcester, Mass. 
Sterling Grinding Wheel Co., Tiffin, O. 
Vitrified Wheel Co., ‘Westfield, Mass. 


GUARDS FOR MACHINERY 


Chicago eseting Co., 2245 W. 24th 
Place, Chicag 

New Britain - ‘Gridley Mch, Co., New 
Britain, Conn. a 

Taylor-Shantz Co., Rochester, N. Y. 

Wiesman Mfg. Co., Dayton, 


GUARDS FOR PUNCH PRESSES, 
SAFETY 


Taylor-Shantz Co., Rochester, N. Y. 
Wiesman Mfg. Co., Dayton, O. 
HAMMERS, DROP 
Chambersburg Engineering Co., Cham- 
bersburg, Pa. 

V., Co., Brooklyn, N. Y. 
Co., Hamilton, O. 
Toledo Mch. & Tool Co., Toledo, O 
HAMMERS, HELVE 
Bradley, C. C., & Son, Inc., Syracuse. 


High Speed Hammer Co., Inc., Rochester. 


HAMMERS, PNEUMATIC 
Ingersoll-Rand Co., 11 Broadway, N. Y. 


HAMMERS, POWER 


Bradley, C. C., & Son, Inc., Syracuse. 

High Speed Hammer Co., Inc., Rochester. 

Ryerson, Joseph T., & Son, 2558 W. 
16th St., Chicago. 


HAMMERS, SOFT 


Chicago Rawhide Mfg. Co., 1279 Elston 
Ave., Chicago. 


HAMMERS, STEAM 


Chambersburg Engineering Co., Cham- 
burg, Pa. 

Niles Tool Wks. Co., — O. 

Sellers, Wm., & Co., Inc., Philadelphia, 


HANGERS, BOX 


Shafer Bearing Corp., 6501-99 W. 
Grand Ave., Chicago. 


HANGERS, SHAFT 


American Pulley Co., Philadelphia. 

Bond, Charles Co., Philadelphia, Pa. 

Brown, A. & F., Co., Elizabethport, N. J. 

Brown & Sharpe Mfg. Co., Providence. 

Dodge Mfg. Corp., Mishawaka, Ind. 

Fafnir Bearing Co., New Britain, Conn. 

Bros. Gear & Mch. Dept. 37, 

11_N. Canal St., Chicag 

Hyatt Roller Bearing Co., 

Link Belt Co., Chicago, Ill. 

New Departure Mfg. Co., Bristol. Conn. 

Royersford vig? & Mch. Co., Box M, 
Royersford, 

Wm., & Inc., Philadelphia. 

S. K. 'F. Industries; Inc., 40 E. 34th 
St., New York. 

Smith, _H., Inc., 116 Eaton St., 
Springville, N 

Standard Pressed Steel Co., Jenkintown, 


Pa, 
Wood’s, T. B., & Sons Co., Chambers- 
burg, Pa. 


HARDNESS TESTING INSTRU- 
MENTS 


Shore Instrument & Mfg. Co., Jamaica, 


Wilson-Maeulen Co., Inc., 382 Concord 
Ave., New York. 


HARDNESS TESTING MACHINERY 


Olsen, Tinius, Testing Machine Co., 
Philadelphia. 


HEAT TREATMENT OF STEEL 
American Metal Treatment Co., Eliza- 


Bantam Ball Bearing Co., South Bend, 


nd. 

Bennett Metal Treating Co., Elmwood, 

Conn. 

Mhio Gear Co., Cleveland, 0. 

Pittsburgh Gear & Mch. Co., 2700 
Smallman St., Pittsburgh, Pa. 

Williams, White & Co., Moline, Tl. 


HOBBING MACHINES 


See Gear Cutting Machines, Helical 
and Spur (Hob) and Gear Cutting 
Machines, Worm and Worm Wheel 

ob). 


HOBS 


Barber-Colman Co., Rockford, Ill. 

Brown & Sharpe Mfg. Co., Providence. 

Diamond Chain & Mfg. Co., Indian- 
apolis, Ind. 

Gould & Eberhardt, Newark, J. 

Tap & Die Corp., 


Mas 
Leeb-Bradner Co., Cleveland. 
Meisselbach-Catucci Mfg. Co., Newark. 
Michigan Tool Co., Detroit, ‘Mich. 
Newark Gear Cutting Mch. Co., Newark, 


Union’ Twist Drill Co., Athol, Mass. 

HOISTING AND CONVEYING 
MACHINERY 

Link Belt Co., Chicago, Il. 

Milwaukee Elec. — & Hoist Corp., 
Milwaukee, 

Shepard-Niles & Hoist 380 
Schuyler Ave., Montour Falls, N. Y. 

HOISTS, AIR 

Hanna Engineering Wks., 1763 Elston 


Ave.. Chicago. 
Ingersoll- -Rand Co., 11 Broadway, New 
York. 
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HOISTS, CHAIN, ETC. 


Chisholm-Moore Hoist Corp., 5038 Fre- 
mont Ave., Tonawanda, N. Y. 

Ford Chain Block Co., Philadelphia. 

Harrington Co., Philadelphia, Pa. 

— Crane & Hoist Wks., Reading, 


a. 

aay Joseph T., & Son, 2558 W. 

16th St., Chicago. 

Sprague Elec. Hoists, Div. of Shepard 
Elec. Crane & Hoist Co., 30 Church 
St., New York. 

Union Mfg. Co., New Britain, Conn. 

Yaie & fos Mfg. Co., Stamford, Ct. 


HOISTS, ELECTRIC 


American Engineering Co., Philadelphia. 

agg Moore Hoist Corp. , 5038 Fre- 
mont Ave., Tonawanda, N. Y. 

Milwaukee Elec. a & Hoist Corp., 
Milwaukee, 

Roeper Crane & Hoist Wks., Reading, 


Pa. 

Shepard-Niles Crane & Hoist ce. 380 
Schuyler Ave., Montour Falls, N. Y. 

Yale & Towne Mfg. Co., Stamford, Ct. 


HOISTS, PORTABLE 


Canton Fdry. & Mch. Co., Canton, O. 
— -Rand Co., 11 Broadway, New 
ork.. 


HONING MACHINES, CYLINDER 


Barnes Drill Co., 814 Chestnut St., 
Rockford, Ill. 

Ingersoll Milling Mch. Co., Rockford, Il. 

Moline Tool Corp., Moline, Il. 


HOSE AND HOSE COUPLINGS, 
PNEUMATIC TOOL 


Ingersoll-Rand Co., 11 Broadway, New 
York. 


HYDRAULIC MACHINERY AND 
TOOLS 


American Engineering Co., Philadelphia, 

Chambersburg Engineering Co., Cham- 
bersburg 

Elmes Tasincoring Wks., Chas. F., 222 
N. Morgan St., Chicago. 

Ingersoll-Rand Co., 11 Broadway, New 


ork. 

Metalwood Mfg. Co., Detroit, Mich. 
Niles Tool Wks. Co., Hamilton, O. 
—— Co., 660 Park St., Milwaukee, 


is. 

Ryerson, Joseph T., & Son, 2558 W. 
16th St., Chicago. 

Waterbury Farrel Fdry. & Mch. Co., 
Waterbury, Conn 

Watson-Stillman Co. West &t., N. ¥. 


INDEX CENTERS 


See also Milling Machines, Horizontal, 
Universal. 

Abrasive Mch. Tool Co., East Provi- 
dence, 

Brown & Sharpe Mfg. Co., Providence. 

Knight, W. B., Mchry. Co., St. Louis. 

Western Mch. Tool Wks., Holland, Mich. 


INDICATORS, SPEED 


Brown & Sharpe Mfg. Co., Providence. 

Brown Instrument Co., Philadelphia. 

Greene, Tweed & Co., 109 Duane Sb, 
New York. 

Pfauter, Herman, Works, 21 Park Row, 
New York. 

Scherr, Geo., Co., 144 Liberty St., N. Y. 

Starrett, L. S., Co., Athol, Mass. 

Veeder-Root. Inc., Hartford. Conn. 

Zernickow, O., Co., 21 Park Row, N. Y. 


INDICATORS, TEST 


Brown & Sharpe Mfg. Co., Providence. 
Federal Products Corp., Providence. 
Ferner, R. Y., Co., Washington, D. C. 
Lowe, H. A., Cleveland, 

Norton Co., Woreester, Mass. 

Randall, Frank E., Waltham, Mass. 
Scherr, Geo., Co., 144 Liberty St., N. Y. 
Starrett, L.'S., Co., Athol, Mass. 


INTENSIFIERS, HYDRAULIC 
Elmes Engineering pte et Chas. F., 222 


N. Morgan St. icago. 
Watson-Stillman West St., N. Y. 


JACKS, HYDRAULIC 
Watson-Stillman Co., 73 West St., N. Y. 


JACKS, PLANER 


Armstrong Bros. Tool Co., 313 N. Fran- 
cisco Aye., Chicago. 


JIGS AND FIXTURES 


Acme Engineering we’ Cleveland. 
American Tool & Mfg. Co., Urbana, O. 


City Mch. & Tool Wks., Dayton, O. 
Columbus Die, Tool & Mch. Co., Colum- 


bus, O. 
Gisholt Machine fo. Wis. 
Hartford Special Mi Co., Hartford. 
Ingersoll Milling Rockford, Til. 
Logansport 529 Market 'St., 
Logansport, 
Manufacturers Engineers, 
Syracuse, N. 
Moline Tool Corp., Moline, Tl. 
Pratt & Whitney Co., Hartford, Conn. 
Precision Engineering Oo. Philadelphia. 
Q-C Engineering & Tool Sales, Inc., 
Detroit, Mich. 


Reliance Die & Stampin c 260- 
Clybourn Ave., Chicag 

inko Too g. Co., 351 N. Craw- 
ford Ave., Chicago. a 
Tatt-Peirce Mfg. Co.. Woonsocket, R. 
Taylor-Shantz Co., Rochester, N. 


KEYSEATERS 


Sonsolida’ c ool Co f 
Rochester, N. Y. 
Davis Keyseater Co., Rochester, N. Y, 
Lapointe Mch. Tool’ Co., Hudson, Mass, 
—~ & Merrill, 843 Water St., Saginaw, 


ich, 
Morton’ Mfg. Co., Muskegon Heights, 


KEYS, MACHINES 
Morton Mfg. Co., Muskegon Heights, 


ich. 

Smith & Serrell, Newark, N. J. 
Whitney Mfg. Co., Hartford, Conn. 
Williams, J. H., & Co., Buffalo, N, Y, 


KNURL HOLDERS 


Graham Mfg. Co., Providence, R. 
Pratt & Whitney Co., Hartford, ii 


KNURLING TOOLS 

American Swiss File & Tool Co., Eliza. 
beth, J. 

Armstrong Bros. 313 N, Fran- 
cisco Ave., Chi 

Pratt & Whitney ye Hartford, Conn, 

Williams, J. H., & Co., Buffalo, NE 


LAMP GUARDS, ETC. 
McCrosky Tool Corp., Meadville, Pa. 


LATHE ATTACHMENTS 

American Tool Works Co., Cincinnati. 

Barnes Drill Co., 814 Chestnut St., 
Rockford, M1. 

Carroll & Jamieson Mch. Tool Co., 

Flather Co., Nashua, N. H. 

Hendey Machine Co., Torrington, Ct. 

—— R. K., Mch. Tool Co., Cin- 
cinnal 

Lodge e Shipley Mch. Tool Co., Cin- 
cinati. 

Manning, Maxwell & Moore, Inc., 100 
FE. 42nd St., New York. 

McCrosky Tool Corp., Meadville, Pa. 

Moline Tool Corp., Moline, Ml. 

Monarch Mch. Tool Co., Sidney, 0. 

Rivett Lathe & Grinder ‘Corp., Brighton, 
Boston, Mass, 

Sebastian Lathe Co., Cincinnati. 

Seneca Falls Mch. Co., Seneca Falls, 


— Bend Lathe Wks., South Bend, 


Springfield Mch. Tool Co., 631 Southern 
Ave., Springfield, O. 

Stark Tool Co., Waltham, Mass. 

Sundstrand Mch. Tool Co., Rockford. Il. 


LATHE DOGS 


Armstrong Bros. Tool ual 313 N. Fran- 
cisco Ave., Chicag 

Ready Tool Bridgeport, Conn. a 

Williams, J. H., & Co., Buffalo, N. 


LATHES, AUTOMATIC 


Gisholt Machine Co., Madison, Wis. 
Jones & Lamson Mch. Co., Springfield, 


LeBlond, R. K., Mch. Tool Co., Cin- 
cinnati. 

National Acme Co., Cleveland. 

New Britain - Gridley Mch. Co., New 
Britain, Conn 

Potter & Johnston Mch. Co., Pawtucket, 


R. 
Pratt & Whitney Co., Hartford, Conn. 
Reed-Prentice Corp., Worcester, Mass. 
Rockford Mch. Tool Co., 2400 Kish- 
waukee Rd., Rockford, Ml. 


LATHES, AUTOMATIC SCREW 
THREADING 
Automatic Mch. Co., Bridgeport, Conn. 


LATHES, AXLE AND SHAFT 


Consolidated Mch. Tool Corp. of America, 
Rochester, N. Y. 
Manning, Maxwell & Moore, Inc., 100 
d St., New York. 
= Co., Hamilton, 0. 
Sellers, Wm., & Co., Inc., Philadelphia. 
Seneca Falls Mch. Co., Seneca Falls, 


LATHES, BENCH 


Ames Co., B. C., Waltham, Mass. 
Elgin Tool Works, Inc., Elgin, Ill. ‘ 
Hardinge Bros., oo , 4149 Ravenswoo 
Ave., Chicag 
Hjorth Lathe & “Tool Co., Boston, Mass. 
Pratt & Whitney Co., Hartford, Conn. 
& Grinder Corp. Brighton, 
ass. 
Pg Falls Mch. Co., Seneca Falls, 


South, Bend Lathe Wks., South Bend, 


Stark Tool Co., Waltham 
ven Norman Mch. Tool Co., Mepringfield, 
ass. 


LATHES, BORING 


Consolidated Mch. Tool Corp. of America, 
Rochester, N. Y. 

Gisholt Machine Co., Madison, 

LeB R. K., Mch. 
cinna’ 

Niles Tool Wks. Co., Hamilton, 0. 


Tool Co., Cin- 


| | 
| 
st 
of 
| 
Brown & Sharpe Mfg. Co., Providence. 


= 
SS 


TheWorld 
FIGHTS 
FRICTION 


OO © 


The building of the Pyramids presented problems of friction which this early civilization 
overcame only slowly and laboriously. However, these methods did represent progress. 
Both the Egyptians and the Assyrians faced with the task of transporting huge blocks of 
stone for the erection of teriples and palaces dropped a series of wooden skids on the 
ground, upon which lubricants had been poured. The stone moved over these skids, armies 
of unfortunate slaves furnishing the motive power. So the war against friction, successfully 
waged today with ball bearings, proceeded on its historical course 


OINTs where friction naturally develops are 
potential trouble makers. Be forehanded 


and install Torrington Ball Bearings at these 
vital spots. 


Torrington Ball Bearings have established a 
clean cut reputation for reliability in overcom- 
ing friction...in operating at all times with the 
smooth ease characteristic of quality materials 


accurately manufactured. Torringtons are pres- 
S. W. ANDERSON 
tige- builders for far- seeing manufacturers. 565 W. Washington Bivd. 


Chicago, Ill. 


The TORRINGTON COMPANY 
Curtis Building 


(omp any 2842 


forringion, Conn., 
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MACHINERY 


August, 1929 


LATHES, BRASS WORKERS’ 

Acme Machine Tool Co., - 

Bardons Oliver, Clevelan 

Dreses Mch. Too! Cincinnati. 

Seneca Falls Mch. Co., Seneca Falls, 

Springfield Mch. Tool 631 Southern 
Ave., Springfield 


LATHES, CAR WHEEL 

Consolidated ich. Tool Corp. of America, 
Rochester, N. Y. 

Manning, Maxwell & Moore, Inc., 100 
E. 42nd S8t., New York. 

Niles Tool Wks. Co., Hamilton, O. 

Sellers, Wm., & Co., "Inc., Philadelphia, 


LATHES, CRANKSHAFT 
American 


Mch. Tool Co., Cin- 


“Shipley Mch. Tool Co., Cin- 
cinna’ 


Maxwell & Moore, Inc., 100 
E. 42nd § ork. 


t., New 
Niles Tool Wks. Co., Hamilton, O. 


Wickes Bros., Saginaw, Mich, 


LATHES, DCOUBLE-END 
Greenlee Bros. & Co., Rockford, Ill. 
Sundstrand Mch. Tool Co., Rockford, Ml. 


LATHES, ENGINE 

Acme Machine Tool Co., 

Cincinnati. 
arnes Dri 0. estnu 
Rockford, Ill. 

Boye & Emmes Mch. Tool Co., Cin- 
cinnati. 

Carroll & Jamieson Mch. Tool Co., 
Batavia, O. 

Cincinnati. & Tool Co., Oakley, 
Cincinnat: 

Consolidated: Mch. Tool Corp. of America, 

ester, N. Y. 


Roch 

Flather Co., Nash N. H. 

Gisholt Machine 0. Madison, Wis. 

Hardinge Bros., Inc., 4149 Ravenswood 
Ave., Chicago. 

Hendey Machine Co., Torrington, Ct. 

LeBlond, R. K., Mch. Tool Co., Cin- 
cinnati. 

Tehmann Mch. Co., St, Louis, Mo. 

Lodge & Shipley Mch. Tool Co., Cin- 
cinnati. 

Manning, Maxwell & Moore, Inc., 100 
East 42nd St., New York. 

Monarch Mch. Tool on” Sidney, O. 

Morris Mch. Tool Cincinnati. 

Niles Tool Wks. Hamilton, oO. 

Porter-Cable Mch. os Salina & Wolf 
Sts., Syracuse, N 

Pratt & Whitney Oo., Hartford, Conn. 

Reed-Prentice Corp., Worcester, Mass. 

Ryerson, Joseph T.. & Son, 2558 W. 
16th 8t., Chicago 

Sebastian Lathe Cincinnati. 

Mch. Co., Seneca Falls, 

Sidney Mch. Tool Co., Sidney, O. 

a Bend Lathe Wks., South Bend, 

Springfield Mch. Tool es 631 Southern 
Ave., Springfield, 

Sundstrand Mch. Took Co., Rockford, Il. 

Wickes Bros., Saginaw, Mich. 


LATHES, EXTENSION BED & GAP. 

Barnes Drill Co., 814 Chestnut St., 
ockford, Tl. 

Consolidated Mch. Tool Corp. of America, 


Rochester, N. 

LeBlond, R. K., Mch. Tool Co., Cin- 
cinnati. 

& Moore, Inc., 100 
E. d St., New York. 

I Lathe Co., Cincinnati. 

— Bend Lathe Wks., South Bend, 
nd. 


Cincinnati. 


LATHES, FOOT POWER 
Falls Mch. Co., Seneca Falls, 


LATHES, GUN BORING 


Consolidated Mch. Tool Corp. of America, 
Rochester, N. 


Springfield Mch. Tool aaa 631 Southern 
Ave., Springfield, 

LATHES, PATTERNMAKERS’ 

Bigot, J. G., Co., Central Ave., Everett, 


ass. 
Seneca_Falls Mch. Co., Seneca Falls, 


South Bend Lathe Wks., South Bend, 
nd, 


LATHES, PULLEY 
Avey Drilling Mch. Co., Cincinnati. 


LATHES, SPEED 
Blount, J. G., Co., Central Ave., Everett, 


Mass. 
Greenfield Tap & Die Corp., Greenfield, 
Mass. 


LATHES, SPINNING 


See also Chucking Machines. 


LATHES, TURRET 


Acme Machine Tool Co., Cincinnati. 
sara & Oliver, Cleveland. 
Brown & Sharpe Mfg. Co., Providence. 
Bullard Co., Bridgeport. Conn 
— Mch. Tool Corp. of America, 


A 
Dreses Mch.’ Tool Co., Cincinnati. 
Foster Machine Co., Elkhart, Ind. 
Gisholt Machine Oo., Madison, Wis. 
Greenlee Bros. & Co., Rockford, Ml. 


International Mch, Tool Co., Indian- 
apolis, Ind. 
Jones & Lamson Mch. Co., Springfield, 


Vt. 
aint R. K., Mch. Tool Co., Cin- 
Shipley Mch. Tool Co., Cin- 


“Meh. Tool Co., Cincinnati. 
National Acme Co., Cleveland. 
New Britain - Gridley Mch, Co., New 


Conn. 
tt & Whitney Co., Hartford, Conn. 


Rivett Lathe od Grinder Corp., Brighton, 
Boston, Mas 

Springfield Meh, Tool Co., 631 Southern 
Ave., Springfield, 

Stark Tool Co., Waltham, Mass. 

Steinle Turret Mch. Co., Madison, Wis. 


LATHES, WOODWORKERS’ 
Barnes, W. F. & John, Co., Rockford, 


Blount, J. G., Co., Central Ave., Everett, 
ass. 

Greenfield Tap & Die Corp., Greenfield, 
Mass. 


LEVELS 


Keuffel & pa Co., Hoboken, N. J. 
Pratt & tney_ Co., Conn. 


Starrett, L. Co., ‘Athol, 
Boring Mch. Co., Hudson, 
Mass, 


LOCKS FOR INDUSTRIAL 
PURPOSES 
Yale & Towne Mfg. Co., Stamford, Ct. 


LUBRICANTS 


Aleaite Corp., 2678 N. Crawford Ave., 

icago, 

Lindsay-McMillan Co., Milwaukee, Wis. 

Royersford Fdry. & Mch. Co., Box M, 
oyersford, Pa. 


LUBRICATING SYSTEMS 


sin Corp., 2678 N. Crawford Ave., 
1cago, 

Bowen Products Corp., Auburn, N. Y. 

Greene, Tweed & Co., 109 Duane St., 


New York. 
Madison-Kipp Corp., Madison, Wis. 
ch. Co., Box M, 


Royersford Fdry. & M 
Royersford, Pa. 

MACHINISTS’ SMALL TOOLS 

See Calipers, Hammers, Wrenches, 
Drills, Taps, etc. 

MALLETS, RAWHIDE 

Chicago Rawhide Mfg. Co., 1279 Elston 

ve., Chicago. 


MANDRELS, EXPANDING AND 
SOLID 


See Arbors and Mandrels, Expanding 
and Solid. 

MARKING MACHINES 

= & Westbrook Mfg. Co., Hartford, 


Preis, H. P., & Co., Inc., 227 Fulton 
St., New York. 
V & O Press Co., Hudson, N. Y. 


MEASURING MACHINES, 
PRECISION 


Federal Products 
Ferner, R. Y., Co., Washington, D A 

Hanson-Whitney Mch. Co., Hartford, Ct. 
Norma-Hoffmann Bearings Co., Stamford, 


onn. 

Pratt & Whitney Co., Hartford, Conn. 
Scherr, Geo., Co., 144 Liberty St., N. Y. 
Van Keuren’ Co., Watertown, Mass. 
METALLOGRAPHIC EQUIPMENT 
ae & Lomb Optical Co., Rochester. 


Scherr, Geo., Co., 144 Liberty St., N. Y. 


METALS, BEARING 


See Bearing Bronze, Babbitt, etc.,.and 
Bushings, Brass, Bronze, etc. 


METALS, PERFORATED 


Chicago Perforating Co., 2245 W. 24th 
Place, Chicago. 


METERS (Sce Reading Instruments) 


MICROSCOPES, TOOLMAKERS’ 
Bausch & Lomb Optical Co., Rochester. 


Scherr, Geo., Co., 144 Liberty St., N. Y. 


MICROMETERS 

Bath, John & Co., Inc., Worcester, Mass. 

& Sharpe Mfg. ., Providence. 
, R. Y., Co., Washington, D. C. 

Pratt & Whitney Co., Hartford, Conn. 
b .. 3. T., Providence, R. I. 

Starrett, L. 8., Co., Athol, Mass. 


MILLING AND DRILLING 
MACHINES, UPRIGHT 


See Drilling and Milling Machines, 
Vertical. 


MILLING & SHAPING MACHINES 
Cochrane-Bly Co., Rochester, N. Y. 


MILLING ATTACHMENTS 
Adams Co., Ta, 
Brown & Sha ee Co., Providence. 
Cincinnati Milling Meh. Co., Oakley, 
Cincinnati. 

Igin Tool Works, Inc., Elgin, Ill. 
Hendey Machine Co., Torrington, Conn. 
Ingersoll Milling Mch. Co., Rockford, Il. 


Kearney er an. Milwaukee. 
ond, R. K., Mch. Tool Co., Cin- 
cinnati. 


Oesterlein Machine Co., Cincinnati. 


Porter-Cable Mch. Co., Salina & Wolf 
Sts., Syracuse, N. 

Reed-Prentice Corp., Worcester, Mass. 

Rivett Lathe & Grinder Corp., Brighton, 


Boston, 
Shields Mch. Tool Co., Inc., 407 West 
St., New York. 
United States Mch. Tool Co. -» 195 
6th St., Cincinnati. 
Van Norman Mch. Tool Co., Springfield, 
ass 


MILLING MACHINES, AUTOMATIC 


Brown & Sharpe Mfg. Co., Providence. 

Cincinnati Milling Mch. Co. ., Oakley, 
Cincinnati. 

Ingersoll Milling Mch. Co., Rockford, Il. 

Kearney & Trecker Corp.. * Milwaukee, 


Wis. 
Potter & Johnston Mch. Co., Pawtucket, 
Pratt & Whitney Oo., Hartford, Conn. 


MILLING 
Ames Co., 


Burke Mch. "Foo St., 
Conneaut, 


Hardinge Bros., Inc., 4149 Ravenswood 
Ave., Chicago. 
Pratt & Whitney Co., Conn. 


Tool Co., Walt Mass. 

Sundstrand Mch. Tool Rockford, 

Norman Mch. Tool ., Springfield 
ass, 


MILLING CIRCULAR 
CONTINUOUS 


Consolidated Mch. Tool Corp. of America, 
Rochester, 

Gould & Eberhardt, Newark, N. 

Ingersoll Milling Mch. Co., Rock: alae Tl. 

Kearney & Trecker Corp., ilwaukee. 

Shields Mch. Tool 1 Co. Inc., 407 West 
St., New York. 


MILLING MACHINES, DUPLEX 

Brown & Sharpe Mfg. Co., Providence. 

Ingersoll Milling Mch. Co., Rockford, Il 

ime ey & cker Corp., Milwaukee, 
is, 

Knight, W. B., Mchry. Co., - Louis. 

Niles Tool Wks. Co., H oO. 


Van Norman Mch. Tool Co., Springfield, 
Mass. 


MILLING MACHINES, HAND 


Brown & Sharpe Mfg. Co., Providence. 

Burke Mch. Tool Co., 516 Sandusky St., 
Conneaut, 

Frew Machine Co., Philadelphia. 

Pratt & Whitney Co., Hartford, Conn. 

Sundstrand Mch. Tool Co., Rockford, Ml. 

United States Mch. Tool Co., 1950 W. 
6th St., Cincinnati. 

Van Norman Mch. Tool Co., Springfield, 

ass. 


MILLING MACHINES, HORIZONTAL 
PLAIN 


Brown & Sharpe Co., Providence. 

Cincinnati Milling Co., Oakley, 
Cincinnati. 

Consolidated Mch. Tool Corp. of America, 
Rochester, N. 

Gallmeyer & Livingston Oo. ae Straight 
Ave., Grand Rapids, Mich. 

Hendey Machine Co., Conn 

Ingersoll Milling Mch. Co., Rockford, Ill, 

Kearney & Trecker Corp., Milwaukee. 


LeBlond, R. K., Mch. Tool Co., Cin- 
cinnati. 
McCrosky Tool Corp., Meadville, Ba. 


Niles Tool Wks. Co., Hamilton, O. 

Oesterlein Machine Co., Cincinnati. 

& Son, 2558 W 

— ich, Tool Inc., 407 West 
ew 

Sundstrand Mch. Tool Co., Rockford, Ml. 


MILLING MACHINES, HORIZONTAL 
UNIVERSAL 


Brown & Sharpe Mfg. Co., Providence. 

Cincinnati Milling Mch. Co., Oakley, 
Cincinnati. 

Gallmeyer & Livingston Straight 
Ave., Grand Rapids. 

Hendey Machine Co., Conn. 


Kearney & Trecker Corp., Milwaukee. 
— R. K., Mch. Tool Co., Cin- 
cinna 


McCrosky Tool Corp., Meadville, Pa. 
Oesterlein |: Co., Cincinnati. 
Inc., 227 Fulton 


Ryerson, Joseph T & Son, 2558 


th St., Chica 
"Oh, Inc., 407 West 


Sundstrand Mch. Tool Co., Rockford, Ml. 
— Mch. Tool Co., Springfield, 
Mass 


MILLING MACHINES, LINCOLN 
TYPE 


Brown & Sharpe Mfg. Co., Providence. 

Hendey Machine Co., Torrington, — 

Pratt & Whitney Co., H 

Vea, Norman Mch. Tool Springfield, 
ass. 


MILLING MACHINES, MULTIPLE 
SPINDLE 


Automatic Mch. Co., Bridgeport, Conn. 
Consolidated Mch. Tool Corp. of America, 
Rochester, N. Y. 
Ingersoll Milling 3 Co., Tl. 
Kearney Trecker "Moa Milwaukee. 
Manning, Maxwell & Moore, Inc., 100 
2nd St., New York 
Niles Tool Wks. Co., Hamilton, 0. 


MILLING MACHINES, PLANETARY 
Hall Planetary Co., Philadelphia. 


ALPHABETICAL INDEX OF ADVERTISERS, PAGES 333-334 


a MACHINES, PLANER 


Ingersoll Milling Mch. Co., Rock 
& Trecker Corp., 


Manning, & Moore, Inc,, 
East 42nd St., New York. 
Sellers, 


100 
& Inc,, Philadelphia, 


MILLING MACHINES, PORTABLE 
Mch. Tool C 
Rochester, N.Y. 
Pedrick Tool & Mch. Co., 3639 N 
Lawrence St., Philadelphia, ; 
Underwood, H. B., Corp., Philadelphia, 


MILLING MACHINES, SPLINE 
Lees-Bradner Co., Cleveland. 


MILLING 
ROTARY & OFF 


Oesterlein Mch. Co., , a 


MILLING MACHINES, VERTICAL 


Brown & Sha 0., Provid 
Cincinnati Milli ing Co., Oakley.” 
Cincinnati. 


Cochrane-Bly Co., Rochester, N. Y. 
om Mch. Tool Corp. of America, 
Rochester, N. Y. 
Milling Mch. Co., Rockford, 
& Trecker Corp., Milwaukee, 
B., Mchry. Co., St. Louis. 
‘Tool Wks. Co. iiton, 0. 
Oesterlein Machine Cincinnati. 
Reed-Prentice Corp., Worcester, Mass, 
Shields Mch. Inc., 407 West 


t., New 
Van Norman Meh, Tool Co., Springfield, 
Mass. 


3 
® 
hag 


MILLING TOOLS, HOLLOW 
ADJUSTABLE 


Geometric Tool Co., New Haven, Conn. 
Modern Tool Works, (Consolidated Mch. 
Tool Corp.) Rochester, N. Y. 


MODEL AND EXPERIMENTAL 
WORK 
See Special Machinery and Tools. 


MOTORS, ELECTRIC 

Allis, The Louis, Co., Milwaukee, Wis. 

Century Electric Co., St. Louis, Mo. 

Dumore Co., 25 16th St., Racine, Wis. 

General Electric Co., Schenectady, N. Y. 

Janette Mfg. Co., 556 W. Monroe St., 
Chicago. 

Lincoln Electric Co., Cleveland, 0. 

Robbins & Myers, Inc.. Springfield, 0. 

Mfg. Co., Los Angeles, 
Cc 


Waener Electric Corp., St. Louis, Mo. 
Westinghouse Electric '& Mfg. Co., East 


Pittsburgh, Pa. 

Zobell Motors Corp., Garwood, 

NAME PLATES 

Noble & Westbrook Mfg. Co., Hartford, 
Conn. 

Pittsburgh Stamp Co., Inc., 810 Canal 


St., Pittsburgh, Pa. 

Schwerdtle Stamp Co., Bridgeport, Ct. 

NICKEL 

International Nickel Co., 67 
New York. 

NIPPLE THREADING MACHINERY 

Bignall & Keeler Mch. Wks., Edwards- 
ville, Tl. 

Landis Mch. Co., Inc., Waynesboro, Pa. 


Merrell Mfg. Co., Toledo, bi 
Murchey Mch. & Tool 1 Co., 951 Porter 


St., Detroit. 
Sons, Inc., Yonkers, N. Y. 


Wall St., 


Saunders’, D., 
NUTS, CASTELLATED 
National Acme Co., Cleveland. 


NUT TAPPERS 
See Bolt and Nut Machinery. 


ODOMETERS 

Veeder-Root, Inc., Hartford, Conn. 
OIL CUPS 

Boston Gear Works Sales Co., Norfolk 


Downs, Quincy, 


Mass. 
Bowen Products Corp., Auburn, N. ¥. 


1911 Kilbourn Ave. 

Yhicago. 

W. & C. F,, Inc., Hartford, 
Conn. 

OILERS 


Wks., 1763 Elston 
ve 
Madison-Kipp Chen. ., Madison, Wis. 


OILERS, LOOSE PULLEY 
Engineering Co., 133 N 
, Reading, Pa. 

OIL EXTRACTORS 


Barrett, Leon Z ., Co., 1475 Grafton St., 
Worceste! er, Mass. 
Tolhurst Mch. Wks., Troy, N. Y. 


OIL GROOVING TOOLS 
Henson.’ -Whitney Machine Co., Hartford, 
onn 


Third 


OIL HOLE COVERS 


Bowen Products Corp., Au 
Gits Bros, 1911 8S. Kilbourn 


hicago. 
Tucker W. & C. F., Inc., Hartford, 
Conn, 


Ave., 


of A ; 
Lek 
| 
| 
¥ Adriance Mch. Wks., Inc., 78 Richards 


A RAPID 
FIRE 
FILER 


THAT TURNS OUT 
SHARP SAWS AT 5c. EACH 


That is all it costs when 
RESHARPENED 


on this machine 


SAVES TIME 
REDUCES WORK 
ADDS EFFICIENCY 


That’s Why 
Amer. Brass have......... 19 
Continental Fibre ......... 28 
Formica Insulation ........ 10 


and over 200 
Newspapers use them 


The Model J 
at a speed of 
70 TEETH A MINUTE 
sharpens all medium, 
soft or spring tempered 
CIRCULAR SAWS 
up to 18” in diameter. 
Teeth from as small as 32 to 
1” up to ¥” spacing. 


Write for Catalog 


THE WARDWELL Co. 


Makers of Automatic Machines for Sharpening—Hack Saws, Hard Tempered Band Saws, 
Milling, Slitting and Screw Slotting Saws, and all Woodworking Saws 
Manufacturers of the largest line of Saw Filers made in U. S.A. 
111 Hamilton Avenue CLEVELAND, OHIO 


Machinists and Toolmakers! 


Every competent machinist and toolmaker 
realizes that it pays to know about certain special 
tools, attachments, kinks, shop receipts, methods 
and rules. MACHINISTS’ AND TOOLMAKERS’ 
MANUAL covers 312 of the most important sub- 
jects and the information was contributed by 
96 experienced shop men. 

This 248-page book has 150 illustrations; a 
durable, flexible binding; it is pocket size, and 
occupies little room in the tool box. Price, only 


$2, with privilege of examination before payment 
if desired. 


MACHINERY, 140-148 Lafayette St., New York City 


SCREENS OF ALL KINDS 
WY Chicago Perforating Co. 


2445 West 24th Place 
Tel, Canal 1459 CHICAGO, ILL. 


WANTED: High Class Sales Executive 


To take full charge of sales for an entirely new and 
much needed line of electric driven machines. Must 
have the ability to handle a million dollars worth of 
business in a year, and must be able to finance the 
sales. The profits are large. 


Box 613, GREENFIELD, MASS. 


One “NATIONAL” 
Saves its Cost Every 40 days at 
Moline Implement Company 


HE Moline Implement Company installed a 
National Counting and Weighing Machine 
in their stock room in July, 1913. 


During the 16 years in constant use, this “Na- 
tional” has saved its cost every forty days. 


All incoming, purchased material—as well as 
in-process semi-finished goods—is handled in 
the stock room, and checked by the ““National’”’ 
both in and out. 


The labor of two men has been saved in this 
department due entirely to the simplicity and 
accuracy of the ‘‘National.’’ The operator does 
not have to add, multiply or divide to get the 
count. It is registered visibly, and instantly, on 
the counting bar. 


If you are now counting parts by hand, or by 
weighing and estimating, the ‘National’ will 
cut your present costs 50 to 90%. The coupon 
below will bring you full information. 


NATIONAL SCALE CORPORATION 


Makers of National Counting Machines 
National Elevating Trucks 

National Scale Elevating Trucks 
National Calling System 

National Adjustable Steel Shelving 


CHICOPEE FALLS, MASSACHUSETTS 
se eCLIP AND MAIL 
NATIONAL SCALE CORPORATION, CHICOPEE FALLS, MASS. 


0 Would like Catalog of Counting Machines and list of users. 


0 Also interested in Elevating Trucks for factory use. (Msg) 
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MACHINERY 


August, 1929 


OILS, LUBRICATING 
Lindsay-MecMillan Co., Milw: 


Wis. 
Standard Oil Co., (Indiana) Ss. 
Michigan Ave., Chicago. 


OILS, SOLUBLE 
See Compound, Cutting, Grinding, etc. 


OVENS, BAKING 
snes Gas Furnace Co., Elizabeth, 


General Electric Co., Schenectady, N. Y. 


PACKING, LEATHER, METAL 
RUBBER, ETC. 

Chicago — Mfg. Co., 1279 Elston 
Ave., Chic 


Garlock Pusking Co., Palmyra, N. Y. 


PARALLELS 


Starrett, L. S., Co., Athol, Mass. 

Taft-Peiree Mig. Co.. Woonsocket, R. I. 

— er Co., Inc., O. S., Worcester, 
ass. 


PATENTS 
Parker, C. L., Washington, D. C. 


PATTERN SHOP MACHINERY 

Crescent — Co., 56 Main St., 
Leetonia 

Porter-Cable Sich. Co., Salina & Wolf 
Sts., Syracuse, N. Y. 


PATTERNS, METAL 


Mummert-Dixon Co., Hanover, Pa. 
& O Press Co., Hudson, a 


PATTERNS, WOOD 
V & O Press Co., Hudson, N. Y. 


PENCILS, DRAWING 


American Lead Pencil Co., 538 Willow 
Ave., Hoboken, N. J. 


PHOSPHOR BRONZE 
See Bronze. 


PIG IRON 


Superior Charcoal Iron Co., Grand 
Rapids, Mich. 


PINIONS, FORGED 
See Gears, Forged. 


PIPE BENDING TOOLS 

Pedrick Tool & Mch. Co., 3639 N. 
Lawrence St., Philadelphia. 

Underwood, H. Corp., Philadelphia. 


PIPE CUTTING AND THREADING 
MACHINES 

Bignall & Keeler Mch. Wks., Edwards- 
ville, Ill. 

Curtis & Curtis Co., 324 Garden St., 
Bridgeport, Conn. 

Foote-Burt Co., Cleveland, O. 

Greenfield Tap & Die Corp., Greenfield, 


Mass. 

Landis Mch. Co., Inc., Waynesboro, Pa. 

Merrell Mfg. Co., Toledo, O. 

Murchey Mch. & Tool Co., 951 Porter 
St.. Detroit. 

Ryerson, Joseph T., & Son, 2558 W. 
16th St., Chicago. 

Saunders’, D., Sons, Inc., Yonkers, N. Y. 

Williams Tool Corp., Erie, Pa. 


PIPE STEEL 
National Tube Co., Pittsburgh, Pa. 


PLANER ATTACHMENTS 
Cincinnati Planer Co., Cincinnati. 


Gray, G. A., Co Cincinnati. 
Hanson-Whitney Mch. Co., Hartford, Ct. 


PLANERS 


American Tool Works Co., Cincinnati. 

Cincinnati Planer Co., Cincinnati. 

Cleveland Planer Co., 3048 Superior 
Ave., Cleveland. 

Consolidated Mch. Tool Corp. of America, 

hester, x. 

Gray, G. A., Co., Cincinnati. 

Liberty Mch. Tool Co., Hamilton, 0. 

ee. Maxwell & Moore, Inc., 100 
East 42nd St., New York. 

es Mfg. Co., Muskegon Heights, 


Mic 
Niles Tool Wks. Co., Hamilton, O. 
Reed-Prentice Corp., Worcester, Mass. 
Rockford Mch. Tool Co., 2400 Kish- 
wankee Rd., Rockfo 
h T., & Son, 2558 W. 
16th Chicago. 
Sellers, Win., & Co., Inc., Philadelphia. 


PLANERS, CRANK 


Consolidated Mch. Tool Corp. of America, 
Rochester, N. Y. 


PLANERS, OPEN-SIDE 

Automatic Mch. Co., Bridgeport, Conn. 

Cincinnati Planer Co., Cincinnati. 

Cleveland Planer Co., 3048 Superior 
Ave., Cleveland. 

Gray. G. A., Co., Cincinnati. 

Liberty Mch. Tool Co., Hamilton, O. 

Manning, Maxwell & ‘Moore, Inc., 100 
East 42nd St., New York. 


PLANERS, PORTABLE 
Stesten Mfg. Co., Muskegon Heights, 


ich. 
Underwood, H. B., Corp., Philadelphia. 


PLANERS, ROTARY 

Cleveland Punch & Shear Works Co., 
Cleveland, O. 

Consolidated’ Mch. Tool Corp. of America, 
Rochester, N. Y. 

Niles Tool Wks. Co., Hamilton, O. 

Pedrick Tool & Mch. Co., 3639 N. 
Lawrence ‘st Philadelphi 

Underwood, . B., Corp., Philadelphia. 


PLANERS, TRAVELING HEAD 
Morton Mfg. Co., Muskegon Heights, 
Mich. 


PLATE ROLLS 
Cleveland Punch & Shear Works Co., 
Cleveland, O. 
ee Joseph T., & Son, 2558 W. 
6th St., Chicag 
Wishes Bros. Mich. 


PLATES, SURFACE 

Brown & Sharpe Mfg. Co., Providence. 
Jones Mch. Tool Wks., Inc., Philadelphia 
Taft-Peirce Mfg. Co., Woonsocket, R. I. 


PLATING EQUIPMENT SUPPLIES 


Hanson - Van Winkle - Munning Co., 
Matawan, J. 


PNEUMATIC DIE FOR 
POWER PRESSE 

Independent Pneu. Tool — 600 W. 
Jackson Blvd., Chica 

Marquette Tool Mize 1904 N. 
Kilbourn Ave., Chicago. 


PNEUMATIC EQUIPMENT 

Hannifin Mfg. Co., 621-631 S. Kolmar 
Ave., Chicago. 

— Co., 11 Broadway, New 


ork. 

Logansport Mch. Co., 529 Market St., 
Logansport, Ind. 

Manning, Maxwell & Moore, Inc., 100 
E. 42nd St., New York. 

Rotor Air Tool Co., Cleveland. 


re AND BUFFING 


Hanson - Van Winkle - Munning Co., 
Matawan, 


POLISHING LATHES AND 
MACHINES 


Abbott Ball Co., Hartford, Conn. 

Automatic Buffing Mch. Co., Buffalo. 

Bridgeport Safety Emery Wheel Co., Inc., 
1283 W. Broad St., Bridgeport, ct. 

Cleveland Stone Co., Cleveland, 

Divine Bros. Co., Inc., Utica, N. 

Gardner ~— Co., 414 EB. Gardner St., 
Beloit, 

Hanson - Pt Winkle - Munning Co., 
Matawan, N. 

Hartford Seel Bali Co., Hartford, Conn. 

Hill-Curtis Co., 1604° Douglas ‘Ave., 
Kalamazoo, Mich. 

Hisey-Wolf Mch. Co., Cincinnati. 

New Britain - Gridley Mch. Co., New 
Britain, Conn. 

Production Mch. Co., Greenfield, Mass. 

Royersford Fdry. & Mch. Co., Box M, 
Royersford, Pa. 

Standard Electrical Tool Co., 1936 W. 
th St., Cincinnati. 

U. S. Electrice] Tool Co., Cincinnati. 


PRESSES, ARBOR 


American Broach & Mch. Co., Ann 
Arbor, Mich. 

Atlas Press Co., Kalamazoo, Mich. 

Barnes, W. F. & John, Co., Rockford, 


11. 
Canedy-Otto Mfg. Co., Chicago Heights, 


French Oil Mill wer Co., Piqua, O. 
Mfg. Co., 621-631 S. Kolmar 
Chicago. 

Mch. Co., 529 Market, St., 
Logansport, Ind. 

Lucas Machine Tool Co., Chandan. 

Nicholson, W. H., & Co., 112 Oregon 
St., Wilkes-Barre, Pa. 


PRESSES, BROACHING 


Adriance Mch. Wks., Inc., 78 Richards 
St., Brooklyn, N. 

American Broach & Mch. Co., Ann 
Arbor, Mich. 

Atlas a Co., Kalamazoo, Mich. 

Bliss, E. Co.. Brooklyn, N. Y. 

Ferracute Wien’ Co., Bridgeton, N. J. 

Lucas Machine Tool Co., Cleveland. 

Metalwood Mfg. Co., Detroit, Mich. 

— Co., 660 Park St., Milwaukee, 


amy “Stow & Wilcox Co., Southington, 


Con 
Toledo Mch. & Tool, oO. 
V & O Press Co., 
Watson- w St., N. Y. 


PRESSES, DROP 
See Hammers, Drop. 


PRESSES, FOOT 

Adriance Mch. Wks., Inc., 78 Richards 
St., Brooklyn, N. Y. 

Baird Mch. Co., Bridgeport, Conn. 

Bliss, E. W., Co., Brooklyn, N. Y. 

Etna Machine Co., Toledo, 0. _ 

Ferracute Mch. Co., Bridgeton, N. J. 

Niagara Mch. & Tool Wks., Buffalo. 

Peck, canal & Wilcox Co., Southington, 


Con 
auaster, F. B., Co., New Haven, Conn. 
ae gy Mch. & Tool Co., Toledo. O. 
Vv & O Press Co., Hudson, N. Y. 
Waterbury Farrel Fdry. & Mch. Co., 
Waterbury, Conn. 


PRESSES, FORGING 


Adriance Mch. Wks., Inc., 78 Richards 
St., Brooklyn, N. Y. 

Bliss, E. W., Co., Brooklyn, N. Y. 

Ferracute Mch. Co., Soret N. J. 

French Oil Mill Mchry. Co., Piqua, O. 

Minster Machine Co., Minster, O. 

Peck, Stow & Wilcox Co., Southington, 


Conn. 
Toledo Mch. & Tool Co., Toledo, O. 
V & O Press Co., Hudson, N. Y. 


PRESSES, HYDRAULIC 


American Broach & Mch. Co., Ann 
Arbor, Mich. 

Chambersburg Engineering Co., Cham- 
bersburg, Pa. 

Elmes Engineering Chas, F., 222 
N. Morgan Ct., icago. 

Farrel- Birmingham ome Inc., Buffalo. 

French Oil Mill Mchry. Co., Piqua, O. 

Metalwood Mfg. Co., Detroit, Mich. 

Niles Tool Wks., Co., Hamilton, 

Oilgear Co., 660 Park St., Milwaukee, 


Wis. 
Watson-Stillman Co., 73 West St., N 


PRESSES, POWER, FORCING 


Atlas Press Co., Kalamazoo, Mich. 
Barnes, W. F. & John, Co., Rockford, 


Tl. 
Elmes Engineering Wks., on 222 
N. Morgan St., Chic 
Henry & Wright Mfg. Gon, ‘Hartford, Ct. 
Lucas Machine Tool Co., Cleveland. 


PRESSES, SCREW 


Adriance Mch. het ae Inc., 78 Richards 
St., Brooklyn, N. 
Barnes, W. F. & John, Co., Rockford, 


Bliss, E. W., Co., Brooklyn, N. Y. 
Ferracute Mch. Co., Bridgeton, N. J. 
Minster Machine Co., Minster, O. 
Niagara Mch. & Tool Wks.. Buffalo. 
Shuster, F. B., Co., New Haven, Conn. 
Toledo Mch. & Tool Co., Toledo, O. 


PRESSES, SHEET METAL 
WORKING 


Adriance Mch. Wks., Inc., 78 Richards 
St., Brooklyn, N. 

American Can Co., 230 Park Ave., 
New Yor 

Automatic "Nich. Co., Bridgeport, Conn. 

Baird Mch. Co., Bridgeport, Conn. 

Bliss, E. W., Co., Brooklyn, N. Y. 

Cincinnati Shaper Co., Cincinnati. 

—? Punch & Shear Wks., Cleve- 


and, O. 
Federal Press Co., Elkhart, Ind. 
Ferracute Mch. Co., Bridgeton, N. J. 
Henrv & Wright Mfg. Co.. Hartford, Ct. 
Loshbough-Jordan Tool & Mch. Co., 
Elkhart, Ind. 
Minster Machine Co., Minster, 9. 
Albany Mch. Mfg. Co., New Albany. 


Ningars Mch. & Tool Wks., Buffalo. 

Peck Stow & Wilcox Co., Southington, 
onn. 

Taylor-Shantz Co., Rochester, N. Y. 

Toledo Mch. & Tool Co., Toledo, O. 

O Press Co., Hudson, N. Y. 

Wace Farrel Fdry. & Mch. Co., 

Waterbury, Conn. 


PRESSES, STRAIGHTENING 
et Mfg. Co., Chicago Heights, 


Elmes Engineering Wks., 229 
N. Morgan St., Chicag 

French Oil Mill Mchry. , Piqua, O. 

Metalwood Mfg. Co., Detroit. Mich. 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 

Springfield Mch. Tool \ Co., 631 Southern 
Ave., Springfield, 

Watson-Stillman Co., °3 West St., N. Y. 


PROFILING MACHINES 


Automatic Mch. Co., Bridgeport, Conn. 

Consolidated Mch. Tool Corp. of America, 
Rochester, N. 

Frew Machine Co., Philadelphia. 

Leland-Gifford Co., Worcester, Mass. 

Pratt & Whitney Co.. Hartford, Conn. 

Reed-Prentice Corp., Worcester, Mass. 


PULLEYS 


American Pulley Co., Philadelphia. 

Bond, Charles Co., Philadelphia, Pa. 

Boston Gear Works Sales Co., Norfolk 
Downs, Quincy, Mass. 

Brown, A. & F., Go., Elizabethport, N. J. 

Foote Bros. Gear & Mch. Co. , Dept. 37, 
11 N. Canal St., Chicago. 

Johnson, Carlyle, Mch. Co., Manchester, 

nn. 


Jones, W. A., Fdry. & Mch. Co., 4409 
W. Roosevelt Rd., Chicago. 

Link Belt Co., Chicago, Til. 

Moore & White Co., 2707-37 N. 15th 
St., Philadelphia. 

Sellers, Wm., & Co., Inc., Philadelphia. 

Smith, Winfield H., Inc., 116 Eaton St.., 
N. 

Wood’s, Re , & Sons Co., Chambers- 
burg, 


PULLEYS, FRICTION 


American Pulley Co.. Philadelphia. 

Brown, A. ; Co., Elizabethport, N. J. 

Conway eaten” Co., Cincinnati. 

Dodge Mfg. Corp., Mishawaka, Ind. 

Sohinson, Carlyle, Mch. Co., Manchester, 
n 


onn. 
Jones, W. A., Fdry. & Mch. _ 4409 
Roosevelt Ra., Chicag 
Link Belt Co., Chicago, iil 
Moore & White Co., 2707-37 N. 15th 
St., 
; B., & Sons Co., Chambers- 
burg, Pa. 
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PULLEY TREADS 
Smith & Serrell, Newark, N. J, 


PULLEY TURNING AND 
MACHINES Corina 


Tool Works Cinei 
LeBlond, R. K., Meh. Tool Co 
cinnati. 


PUMP LEATHERS 


Chicago Belting Co., 113 N. Green St., 
Chi hide Mfg. C 
icago Rawhide Mfg. Co., 1279 
Ave., Chicago. Elston 


PUMPS, HYDRAULIC 


Buffalo Forge Co., Buffalo, N, y, 

Elmes Engineering W ot c has, F., 229 
N. Morgan St., Chi 

French Oil Mill og Co., Piqua, 

Ingersoll-Rand Co. (A. 8. 8. Cameron Steam 
Pump Works) 11 Broadway, N.Y. 

Metalwood Mfg. Co., Detroit, Mich, 

Oilgear Co., 660 Park St., Milwaukee, 


Wis. 
Watson-Stillman Co., 73 West St., N.Y, 
PUMPS, COOLANT, LUBRICANT 
AND OIL 


Brown & Sharpe Mfg. Co., Providence, 
Fulflo Co., Blanchester, 0. 
Ross M Co., Cleveland. 
Mch. Co., Cincinnati, 0. 


PUMPS, PNEUMATIC 


Ingersoll-Rand Co. (A. §. Cameron Steam 
Pump Works) 11 Broadway, N. Y. 


PUMPS, ROTARY 


Leiman Bros., 23 Walker St., N. Y. 
National Acme Co., Cleveland, 0. 


PUMPS, STEAM OR MOTOR 
DRIVEN 


Buffalo Forge bo , Buffalo, N. Y. 
Ingersoll-Rand Co. (A. S. Cameron Steam 
Pump Works) 11 Broadway, N. Y 


PUMPS, TURBINE DRIVEN 


Ingersoll-Rand Co. (A. §. Cameron Steam 
Pump Works) 11 Broadway, N, Y. 


PUMPS, VACUUM 


Ingersoll-Rand Co., 11 Broadway, 
Leiman Bros., 23 Walker St., N. 


PUNCHES, CENTERING 


—— Swiss File & Tool Co., Eliza- 
bet 

Slocomb Co., J . T., Providence, R. I. 

Starrett, L. S., Co., Athol, Mass. 


PUNCHING MACHINERY 


Buffalo Forge Co., Buffalo, N. Y. 

Chambersburg Engineering Co., Cham- 
bersburg, Pa. 

Cleveland Punch & Shear Works Co., 
Cleveland, 

Consolidated Mch. Tool Corp. of America, 
Rochester, N. Y. 

Ferracute Mch. Co., Bridgeton, N. J. 

Tool & Mch. Co., 

Mitts : Merrill, 843 Water St., Saginaw, 

ich, 
Niagara Mch. & Tool Wks., Buffalo. 
Peck, Stow & Wilcox Co., Southington, 


Conn. 

Royersford Fdry. & Mch. Co., Box M, 
Royersford, Pa. 
Ryerson, Joseph T., & Son, 2558 W. 

16th St., Chicag 0. 
Union Mfg. Co., New Britain, Conn. 
Watson-Stillman Co., 73 West St., N. ¥. 
Wickes Bros., Saginaw, Mich. 


PYROMETERS 
American Gas Furnace Co., Elizabeth, 


Bristol Co., Waterbury, Conn. 

Brown Instrument Co., Philadelphia. 
Hoskins Mfg. Co., Detroit, Mich. 
Leeds & Northrup Co., Philadelphia, 
Shore Instrument & Mfg. Co., Jamaica, 


Taylor Instrument N. Y. 
Wilson-Maeulen Co., 382 Concord 
Ave., New York. 


RACK CUTTING MACHINES AND 
ATTACHMENTS 


Adams Dubuaue, Ia. 

Gould & Eberhardt, Newark, J. 

LeBlond. R. K., Mch. Tool Cin- 
cinnati. 

Scherr, Geo., Co., 144 Liberty St., N. 


RACKS, CUT 


Adams Co., Dubuque, Ia. vt 
Fellows Gear Shaper Co., Springfield, 
Foote Bros. Gear & Mch. Co., Dept. 37, 
111 N.. Canal 8t., Chicago. 
Hartford Mchy. Co., 
Horsburgh & Scott Co., Clevela 4 
Massachusetts Gear & Tool Co... 
Nashua St., Woburn, Mass a 
Mfg, Co. 9 ‘Dorehes 
Ave., Boston, ,M 
Newark Gear Cutting Meh. Co., Newark, 


N. J. hi 
Philadelphia Works, Philadel 
Scherr, Geo., 144 Liberty St.. N 
Simonds Mfg. Co. Pittsburgh. Pa. 
Stahl Gear & Mch. Co., Cleveland. 


RACKS. STOCK, TOOL AND 
PATTERN 


ich. 
Angle Steel Stool Co., Plainwell, Mic 
Brown Engineering Go., 133 N. Third 
.. Reading, i 
New Britain - Gridley Mch. Co., Ne* 
Britain, Conn. 
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Iron, copper, brass, steel or galvanized pipe 
and tubing can be cold bent unloaded with a 
Pedrick Horizontal Pipe Bender without dan- 
ger of distortion, crinkles, flatness or cracking 
the outside coating. All bends are well rounded 
and perfectly smooth. Each Pedrick Pipe 
Bender is equipped with the 4 rolls required 
for pipe 1”, 14”, 1%” and 2”. Any bend up 
to 180° can be handled. 


Rigidly constructed, simple in operation. 
Send for details. 


e e 
Pedrick Tool & Machine Co. 
3639 N. Lawrence St., PHILADELPHIA, PA. Priven. Also, in 


This is only one 
sample of Ped- 
tick Pipe Bends. 
Each Pedrick 
bender will bend 
pipe to any angle 
up to a full 


ATLAS 
UNIVERSAL JOINTS 


Hands get mighty dirty and greasy after wrestling a 
few hours with a milling machine or turret lathe. But 
the grimiest, greasiest hands can’t discourage Lava 


° ° Soap. Lava makes more lather in 15 seconds than 
Dirt-Proof—Long Wearing ordinary soap in 60—a lather that even hard water 
can't kill. Gets hands clean! Not just “‘surface-clean,”’ 
. There’s a free, natural movement in Atlas Uni- but clean ‘way down deep. Quick and thorough, but 
versal Joints; none of the hitch and jerk so fre- as — _ your hands a ———— 
| i a it’s made from pure vegetable oils an nely pulver- 
= ane in less: well-made products. ized Italian pumice. Used by millions of men and sold 
Atlas Universals stay new. Their design makes by grocers and druggists everywhere. 
| them dirt-proof, thus eliminating the greatest Mail this coupon and get a sample cake of 
enemy of joint efficiency. Since no destructive oil Lava Soap FREE. 
or grit is admitted Atlas tested parts last almost — 
indefinitely, maintaining always their original Procter & Gamble (Dept. Z-829) 
smooth, free operation. Cincinnati, Ohio. 


Send me FREE, a sample cake of Lava, the 


If you need high-grade joints rmanently effi- 
Bn-g J eee hand soap that gets all the dirt and grease. 


cient, install Atlas Universals. Details on request. 


IDEAL TOOL CHESTS Alfred Herbert Ltd. 


For Machinists and Toolmakers. Par- 
ticular men depend upon GERSTNER . Coventry, England : 
Chests for complete satisfaction—for The best organization in the old world for the sale of High 
perfect design, finest workmanship class machine tools and equipment. 
and finish, for long _Service. Free Representatives are practical shop-trained engineer salesmen 
Catalog shows many sizes and styles. who know what they are talking about. 
Offices and showrooms at:—London, Coventry, Paris, Brussels, Milan, 
H. GERSTNER & SONS Calcutta, Bombay, Sydney, Melbourne, Osaka, Tokio, Johannesburg and 
268 Columbia St., Dayton, Ohio Buenos Aires. Immediate attention to correspondence. 


Face While Boring 
M-D Facing Head can be at- 
tached to Column Boring Bar, 
and Drilling or Milling Machine 
spindles. Single point tool travels 
radially, from center outward or 
reverse, feeds automatically, and 
covers faces 6” to 30”. Write 
for prices. 


MUMMERT-DIXON COMPANY 
HANOVER, PA. 


Cc. L. PARKER 


EX-EXAMINER U. S. PATENT OFFICE 
ATTORNEY-AT-LAW AND SOLICITOR OF PATENTS 
McGILL BLDG., WASHINGTON, D. C. 


PATENT TRADE MARK AND COPYRIGHT LAW 
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RADIATORS, JAPANNING-OVEN 
— Gas Furnace Co., Elizabeth, 


REAMER HOLDERS 

Landis Mch. Co., Inc., Waynesboro, Pa. 
Lipe. W. C., Inc., Syracuse, N. F. 
McCrosky Tool Corp., Meadville, Pa. 
Nicholson, W. H., & Co., 112 Oregon 

St., Wilkes- Barre, Pa. 
Seully- Jones & Co., 1901 S. Rockwell 
, Chicago. 


REAMERS 


Ampco Twist Drill Co., Jackson, Mich. 
Barber-Colman Co., Rockford, Tl. 
Brown & Sharpe Mie. Co., Providence. 
Brubaker, W. L., & Bros. Co., 50 Church 
St., New York. 
Card, S. W., Mfg. Co., Div. of Union 
Twist Driil Mansfield, Mass. 
Cleveland Twist Drill Co., Cleveland. 
Columbus Die Tool & Mch. Co., Colum- 


bus, O. 
Davis’ "Boring Tool Co., Inc., 6200 Maple 
Ave., St. Louis, Mo. 
Gammons-Holman Co., Manchester, Ct. 
Osta Tap & Die Corp., Greenfield, 


Lipe, W. Inc., Syracuse, N. Y. 
McCrosky Tool Corp., Meadville, Pa. 
Michigan Tool Co., Detroit, Mich. 
Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 

National Twist Drill & Tool Co., Detroit. 
Pratt & Whitney Co., Hartford, Conn. 
Reiff & Nestor Co., en Pa. 
Standard Tool Co., Cleveland, O. 

Union Twist Drill’ Co., Ath, Mass. 


REAMERS, ADJUSTABLE 

Barber-Colman Co., Rockford, Ml. 

Cleveland Twist Drill Co., Cleveland. 

Davis Boring Tool Co., Inc., 6200 Maple 
Ave., St. Louis, Mo. 

Gisholt’ Machine Co., Madison, Wis. 

Greenfield Tap & Die Corp., Greenfield, 


Mass 
Hannifin Mfg. Co., 621-631 §. Kolmar 
Ave., Chicago. 
McCrosky Tool Corp., Meadville, Pa. 
— Twist Drill & Mch. Co., New 


Mass. 
Pratt & Whitney Co., Hartford, Conn. 
Reiff & Nestor Co., Lykens, Pa. 
Taft-Pierce Mfg. Co., Woonsocket. R. I. 
Union Twist Drill Go., Athol, Mass. 
Wetmore Reamer Co., 60 27th Street, 
Milwaukee, Wis. 


REAMERS, PORTABLE ELECTRIC 
U. S. Electrical Tool Co., Cincinnati. 


REAMERS, TAPER PIN HOLE 


Gammons-Holman Co., Manchester, Ct. 
—— Tap & Die Corp., Greenfield, 


Live, W. C.. Inc., Syracuse, N. 

Pratt & Whitney Co., Hartford, Gonn. 

Reiff & Nestor Co., Lykens, Pa. 

Union Twist Drill Co., Athol, Mass. 

REAMING MACHINES 

Blanchard Mch. Co., 64 State St., Cam- 
bridge, Mass. 

Manning, Maxwell & Moore, Inc., 100 
E. 42nd St., New York. 


RECORDING INSTRUMENTS 
FOR ELECTRICITY 
Bristol Co., Waterbury, Conn. 
General Electric Co., Schenectady, N. Y. 
Teeds & Northrup Co., Philadelphia. 


RECORDING 

FOR PRESSUR 
Bristol Co., Conn 
Brown Instrument Co., Philadelphia. 
Leeds & Northrup Co., Philadelphia. 
Taylor Instrument Cos., Rochester, N. Y. 


RECORDING INSTRUMENTS 
FOR SPEED 
Bristol Co., Waterbury, Conn. 


Brown Instrument Co., Philadelphia. 
Leeds & Northrup Co., Philadelphia. 


RECORDING INSTRUMENTS 
FOR TEMPERATURE 


American Gas Furnace Co., Elizabeth, 


Bristol Oo., Waterbury, Conn. 
Instrument Co., Philadelphia. 
orthrup Co., Philadelphia. 
Sle Instrument Cos., Rochester, N. Y. 
Wilson-Maeulen Co., Inc., 382 Concord 
Ave., New York. 


RECORDING INSTRUMENTS 
FOR TIM 


Bristol Co., Conn. 
Ferner, R. Co., Washington, D. C. 
Gisholt Machine Co., Madison, Wis. 


REELS FOR HOLDING STOCK 

S. & S. Mch. Wks., 4541 W. Lake St., 
Chicago. 

REGULATORS, TEMPERATURE 


Brown Instrument Co., Philadelphia. 

General Electric Co., Schenectady, N. Y. 

Leeds & Northrup Co., Philadelphia. 

Wilson-Maeulen Co., Inc., 382 Concord 
Ave., New York. 


REMOVERS, JAPAN, ENAMEL, ETC. 

Oakite Products, Inc., 26 Thames St., 
New York. 

RHEOSTATS 


General Electric Co., Schenectady, N. Y. 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 


RINGS, WELDLESS 


Dyson & Sons, Joseph. Cleveland. 
‘Johnston & Jennings Co., Addison Rd. 
& Lake Shore RR. Tracks, Cleveland. 


RIVETERS, ELECTRIC 
Taylor-Winfield Corp., Warren, O. 


RIVETERS, HYDRAULIC 
Hanna Engineering Wks., 1763 Elston 


Ave., Chicago. 

Oilgear Co., 660 Park St., Milwaukee. 

RIVETERS, PNEUMATIC 

Grant Mfg. & Mch. Co., N.W. Station, 
Bridgeport, Conn. 

Wks., 1763 Elston 
Ave icago. 

Hannifin Mfg. Co., 621-631 S. Kolmar 
Ave., Chicago. 

Ingersoll-Rand Co., 11 Broadway, N. Y. 

RIVETERS, STEAM 


Hanna Engineering Wks., 1763 Elston 
Ave., Chicago. 


RIVETING MACHINES 


Grant Mfg. & Mch. Co., N.W. Station, 
Bridgeport, Gas 

Hanna 1763 Elston 
Ave., Chicago. 

High Speed Hammer Co., Inc., Rochester 

Peck, aad & Wilcox Co., Southington, 


Ryerson, st. Chicas & Son, 2558 W. 


Shuster, F Haven, Conn. 
‘Mfg. Co., Hartford, 
onn. 


RIVET SETS 

—— Swiss File & Tool Co., Eliza- 
eth, N. J. 

Cleveland Punch & Shear Works Co., 
Cleveland, O. 

Hunter Saw & Mch. o., 5662 Butler 
St., Pittsburgh, Pa. 

Ingersoll-Rand Co., 11 Broadway, N. Y. 

Williams, J. H., & Co., Buffalo, N. Y. 

ROD CUTTING MACHINES 

Tucker, W. W. & C. F., Inc., Hartford, 


onn. 

Union Mfg. Co., New Britain, Conn. 

ROLLING MACHINES, TAPERED 
FORGING 

Ajax Mfg. Co., Cleveland, O. 


ROLLING MILL MACHINERY 


Ajax Mfg. Co., Cleveland, O. 
Waterbury Farrel Fdry. & Mch, Co., 
Waterbury, Conn. 


ROPE DRIVES 

Dodge Mfg. Corp., Mishawaka, Ind. 
Link Belt Co., Chi cago, 

Wood’s, T 


B., & Sons Co., Chambers- 
Pa. 


RULES, STEEL 

Brown & Sharpe Mfg. Co., Providence. 
Kenffel & Esser Co., Hoboken, N. J. 
Starrett, L. S., Co., Athol, Mass. 


RUST PREVENTIVE 


Oakite Products, Inc., 26 Thames St., 
New York. 


Taylor-Shantz Co., Rochester, N. Y. 
Wiesman Mfg. Co., Dayton, O. 


SAND BLAST EQUIPMENT 


Ingersoll-Rand Co., 11 Broadway, N. Y 
Leiman Bros., 23 Walker St., N. 


SANDERS 
Porter-Cable Mch. Co., Salina & Wolf 
Sts., Syracuse, N. ¥. 
Air Tool Co., Cleveland. * 


BLADES, CIRCULAR METAL 
UTTING 


Machine Co., 56 Main St., 
Leetonia, O. 

Hunter Saw & Mch. Co. ., 5662 Butler 
St., Pittsburgh, Pa. 

Huther Bros. Saw Mfg. Co., Inc., 
Rochester, 

Simonds Saw & Steel Co., Fitchburg, 

ass. 


SAW BLADES, HACK 
American Saw & Mfg. Co., 


Mass 
Millers Falls sg 
Saw 


Springfield, 
Millers Falls, Mass 
Steel Co., Fitchburg, 


Mas 
Starrett, L. S., Co., Athol, Mass. 
METAL CUTTING 


Saw & Mfg. Co., Springfield, 


Hue Bros. Saw Mfg. Co., Inc., 
Rochester, N. Y. 

Simonds Saw & Steel Co., Fitchburg, 
Mass. 


SAW FILING MACHINES 


Covel-Hanchett Co., Big Rapids, Mich. 
Wardwell Mfg. Co., Cleveland. 


SAW FRAMES, HACK 


Millers Falls Co., Millers Falls, Mass. 
Starrett, L. S., Co., Athol, Mass. 


SAW SHARPENING MACHINES 

Cochrane-Bly Co., Rochester, N. Y. 

Covel-Hanchett Co., Big Rapids, Mich. 

Earle Gear & Mch. Co., 4709 Stenton 
Ave., Philadelphia. 

Wks., 1763 Elston 

ve 

Hunter Saw & Mch. Co., 5662 Butler 
St., Pittsburgh, Pa. 

Bros. Mfg. Co., Inc., 


ester, N. Y. 
Wardwell “Co., Cleveland, O. 


SAW TABLES 


Baker Bros., Inc., Toledo, O. 
Co., 56 Main St., 


Leeto oO. 
Frew Machine Co., Philadelphia. 


SAWING MACHINES, CIRCULAR 


Armstrong-Blum Mfg. Co., 343 N. Fran- 
cisco Ave., icago. 

Cochrane-Bly’ Co., Rochester, N. Y. 

Consolidated Mch. Tool Corp. of America, 


Rochester, N. Y. 

Earle Gear & Mch. Co., 4709 Stenton 
Ave.. Philadelphia. 

Bspen-Lucas Mch. Works, Philadelphia. 

Hanna Engineering Wks., 1763 Elston 
Ave., Chicago. 


SAWING MACHINES, FRICTION 


Hunter Saw & Mch. "eae 5662 Butler 
St., Pittsburgh, 
Ryerson, Son, 2558 W. 
icago. 


SAWING MACHINES, METAL 
CUTTING BAND 


Ajax Mfg. Co., Cleveland, O. 

Armstrong-Blum Mfg. Co., 343 N. Fran- 
cisco Ave., Chicago. 

Avey Drilling Machine Co., Cincinnati. 


Jarvis, Benj. E., Inc., + 

Laidlaw, m., Inc., Belmont 

Racine Tool & Mch.’ Co., 250 15th 
cine, Wis. 


MACHINES, POWER 


Armstrong-Blum =. Co., 343 N 
cisco Ave., 


. Fran- 
.» 1763 Elston 
Ave., 


hic 
Millers’ Falls "Co., Millers Falls, Mass. 
Peerless =—— ne Co., 1352 Clark St., 
Racine, Wis 
Racine "Tool & Mch. Co., 250 15th St., 
Racine, Wis. 


SAWING MACHINES, WOOD 
Barnes, W. F. & John, Co., Rockford, 


Crescent Machine Co., 56 Main St., 
Leetonia, O. 


SAWS, PORTABLE PNEUMATIC 
Ingersoll-Rand Co., 11 Broadway, N. Y. 


SAWS, SCREW SLOTTING 


Barber-Colman Co., Rockford, 
Greenfield Tap & Die Corp., Greenfield, 


Mass 
‘iar Saw & Steel Co., Fitchburg, 


as 
Starrett 8., Co., Athol, Mass. 
Union ist Drill Go., Athol, Mass. 


SCALES, WEIGHING ’ 


National Scale Corp., Chicopee Falls, 
Mass. 


SCRAPING METAL, 
POWER DRIVEN 


Anderson Bros. Mfg. Co., Rockford, Il. 


SCREENS, PERFORATED 


Chicago Perforating Co., 2245 W. 24th 
Place, Chicago. 


SCREW CUTTING TOOLS 
See Taps and Dies. 


SCREW DRIVING MACHINES 


Errington Mechanical 200 
Broadway, New Yor 
trand, N & Co., 5001 N. Lincoln 
Chicago. 


SCREW MACHINES, AUTOMATIC 


Brown & Sharpe Mfg. Co., Providence. 
Cincinnati Auto. Mch. Co., Cincinnati. 
Cleveland Auto. Mch. Co., Cleveland. 
Auto. Mch. Co., Inec., Windsor, 


National Acme Co., Cleveland, O. 

New Britain - Gridley Mch. Co., New 
Britain, 

Townrend, H. P., Mfg. Co., Hartford, 
Conn. 


SCREW MACHINES, HAND 


See also Lathes, Turret. 

Acme Machine Tool Co., Cincinnati. 
& Oliver, Cleveland. 
Brown & Sharpe Mfg. Co., Providence. 
Dreses Mch. Tool Co., Cincinnati. 
Foster Machine Co., Elkhart, Ind. 
—— Tap & Die Corp., Greenfield, 


ass. 

cones & Lamson Mch. Co., Springfield, 

Potter & Johnston Mch. Co., Pawtucket, 

Pratt & Whitney Co., Hartford, Conn. 
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Stark’ Tool Waltham, Mass, 


SCREW MACHINES, 
‘SPINDLE MULTIPLE 


Cleveland Auto. Mch. Co 1 
Com Auto, Mch. Co., 


t. 
National Acme Co., 0. 
= Britain - “Gridley Mch. , New 
Britain, Conn. 


SCREW MACHINE TooL 
EQUIPMENT AND 


velan uto. Mc Co. 
Foster Machine Co., Elkhar Nas 
conse & Lamson Mch. Co., Springfield, 


» Providence, 


National Acme Co., Cleveland, a 

New Mch. Co., 
Britain, 


Pratt & Whitney Co., Hartf 
Steinle Turret Mch. Co., 


SCREW MACHINE WORK 
—— Engineering Co., 133 N. Third 
a. 


ing, 
Buckeye Brass & Mfg. . Cleveland, 


Eastern Mch. Screw — ew Haven, 

Link Belt Co., Chicago, I 

Meisel Pres Mfg. Co., 948 Dorchester 
Ave., Boston $5. Mass. 

National Acme Oo., Cleve d, 0. 


New Britain - Grid] ley wa Co., New 


Britain, Conn. 

Poorman, J. E., Philadelphia, Pa 

Reliance Die & 1260-68 
Clybourn Ave., Chic 


Standard Pressed Steel Co., Jenkintown, 


Pa. 
Wicaco Screw & Mch. Works, Inc., 
Philadelphia, 


SCREW PLATES 
Bros. Co., 50 Church 


New 
Co., Div. of Union 
“Twist, Driil Mansfield, Mass. 
— Tap & Die Corp., Greenfield, 


ass 
orth Lathe & Tool Co., Boston, Mass, 
orse Twist Drill & Mch. Co., New 
edford, Mass. 
Pratt & Whitney Co., Hartford, Conn. 


SCREWS, CAP, SET AND 
MACHINERY 

Allen Mfg. Co., 125 Shelton St., Hart- 
ford, Conn. 

National Acme Co., Cleveland, 0. : 

Poorman E. Philadelphia, Pa. 

& Hammond Co., Cleve 
and, O. 


SCREWS, SAFETY SET 
ey Mfg. Co., 125 Shelton St., Hart- 
n. 


on 
Bristol’ Co., Waterbury, Con 
Standard Pressed Steel Co., "Jenkintown, 


Pa. 
Strong, Carlisle & Hammond Co., Cleve- 
land, O. 


SCREWS, SELF-TAPPING DRIVE 


Parker-Kalon Corp., 200 Varick St., 
New York. 


SCREWS, SPECIAL LEAD, FEED, 
ETc. 


Automatic me Co., Bridgeport, Conn. 

Ferner, R. Y., Co., Washington. D. 6. 

Hindley Gear Co., 504 19th St., 
Philadelphia. 


SEAMLESS STEEL TUBING 
See Tubing, Seamless Steel. 


SECOND-HAND MACHINERY, ETC. 


Cincinnati Mchy. & Supply Co., Cin- 
cinnati. 
Cincinnati. Planer Co., Cincinnati. 
Eastern Machinery Co., Cincinnati, 
Mchy. Co., BE. L., 551-57 


G 1 Mch Corp., Boston, Mass 
iyman & Sons, Philadelphia 
Miles Mchy. Saginaw, Mich 


Osborne & Mchrv. Co., Colum- 


Machinery Co., 
Co., Pittsburg 
Reliance Mchry. Sales, Bon, 2558. W. 


cago. 
Banghach Mehry. Co., 130 8. 
nton 
Zelnicker, Waiter A., Supply Co., St. 
uis, Mo. 


SEPARATORS, CENTRIFUGAL 


Barrett, Leon J., Co., 1475 Grafton St., 
Worcester, ass 
rst Mch. 
Westinghouse. Electric & Mfg. Co., , East 
Pittsburgh, Pa. 


SHAFTING, STEEL 


N.J. 

Brown, A. & F., Co., Elizabethpor 

Royersford Fdry. & Mch. Co., Box M, 
Royersford, Pa. 


. 


ve 


Guaranteed 
Fixture Accuracy 
Permitting the Fixture 
to Guide the Tool 


Gairing full-floating 

holder permits the 
| tool to align itself 
with the bushing of 
the fixture regardless 
of the inaccuracy of 
the machine spindle. 


| By the use of this 


type full - floating 
LAY holder in a self-con- 
Z tained fixture there 
is no undue side 
strain on the tool 
tA shank or machine 
pT spindle. No urge to 
! one side of the bush- 

ing. 


Positive drive to the 
| tool with either par- 
allel or angular mo- 

| tion is obtained by 

| . use of the Gairing 
holder, as shown in 
sectional view. 


No boring or ream- 
ing problem is_ so 
difficult or so complex 
that it cannot be 
completely solved by 
Gairing engineers, 
You will incur no ob- 
ligation in seeking 
their counsel. 


May we send you cir- 
cular on Gairing full- 
floating holders? 
Mail us your blue 
prints or parts for 
suggestions. 


Representatives in 
principal cities. 


The Gairing Tool Co. 


1629-37 W. Lafayette Boulevard 


Electric Company, 
National Lamp | 
Works, Nela Park, 
Cleveland, Ohio, 

B| this Shear Cut, re- 
Placed two other 
Power saws and 
now handles all 
the work alone. 


Fast Cutting 
At Less Cost 


N THE Racine Shear Cut Saw, fast 
iI cutting and long blade life are com- 

bined by using a progressive screw 
feed principle. Each saw tooth acts as 
a cutting tool, taking a long thin chip. 
These are exclusive features of the Racine 
Shear Cut. 


This correct cutting principle protects 
the blade from overload, yet each tooth 
must take a maximum cut. The progres- 
sive feed carries the blade through each 
cut in exactly the same length of time. 
Three speeds and twenty-five positive 
feeds provide any desired cutting rate 
for different classes of metal. 


In tests and in the many progressive 
plants where the Shear Cut is now used, 
these advantages are outstanding—cut- 
ting speed is increased—blade life is 
trebled—constant production is assured. 


The Shear Cut chart will enable you to 
compare the constant production of the 
Shear Cut with your present output. 
Mail the coupon for’a Free copy. 


Racine Abrasive 
Cutter for hard- 
ened tool steels. 
Saves more than 
it costs. 


RACINE TOOL & MACHINE CO. 
250 15th St. 


Racine, Wis. 


HIGH SPEED 
METAL CUTTING MACHINES 


Racine Tool & Machine Co. 
250 15th St., Racine, Wis. 


Please send me full information on the Shear Cut and one of your new 
time charts on metal cutting. 


Name 
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MACHINERY 


August, 1929 


Standard Pressed Steel Co., Jenkintown, 
a. 
Union Drawn Steel Co., Beaver Falls, Pa. 


SHAFTING, STEEL TUBING FOR 
National Tube Co., Pittsburgh, Pa. 


SHAFTS, HOLLOW BORED 
American Hollow Boring Co., Erie, Pa. 


SHAPERS 

American Tool Works Co., Cincinnati. 
Cincinnati Shaper Co., Cincinnati. 
Columbia Mch. Tool Co., Hamilton, O. 
Gould & Eberhardt, Newark, N. J. 
Hendey Machine Co., Torrington, Ct. 
Morton Mfg. Co., Muskegon Heights, 


Mich. 

Osborne & Sexton Mchry. Co., 
us, O. 

Potter & Johnston Mch. Co., Pawtucket, 


—— Mch. Tool Co., 2400 Kish- 
aukee Rd., Rockford, Ill. 

Smith & Mills Co., Cincinnati, oO. 

Saeed Mch. Tool Co., 631 Southern 
Ave., Springfield, O. 

Ww estern Mch. Tool Wks., Holland, Mich. 


SHAPERS, DRAW-CUT 


Morton Mfg. Co., Muskegon Heights, 
Mich. 


Colum- 


SHAPERS, PORTABLE 
Reed-Prentice Corp., Worcester, Mass. 


SHAPERS, TRAVELING HEAD 


Morton Mfg. Co., Muskegon Heights, 
Mich. 


SHAPERS, VERTICAL 

Cochrane-Bly Co., Rochester, N. Y. 
Hanson-Whitney Mch. Co., Hartford, Ct. 
Pratt & Whitney Co., Hartford, Conn. 


SHAPES, STRUCTURAL STEEL 
Carnegie Steel Co., Pittsburgh, Pa. 


SHEARING MACHINERY 

Buffalo Forge Co., Buffalo, N. Y. 

Canton Fdry. & Mch. Co., Canton, O. 

Punch & Shear Works Co., 
Cleveland. 

Consolidated ee Corp. of America. 


Rochester, N. 
Ferracute Mch. Co., Bridgeton, N. J. 


we Mch. Mfg. Co., New Albany, 


Niagara Mch. & Tool Wks., Buffalo. 
Peck, Stow & Wilcox Co., Southington, 


Conn. 
Royersford Fdry. & Mch. Co., Box M, 
Royersford, Pa. 
Ryerson, Joseph T., & Son, 2558 W. 
16th St., Chicago. 
Union Mfg. Co., New Britain, Conn. 
Watson-Stillman Co., 73 West St., N. Y 
Wickes Bros., Saginaw, Mich. 


SHEARING MACHINERY, HAND 
POWER 


Mch. Mfg. Co., New Albany, 


nd. 
Niagara Mch. & Tool Wks., Buffalo. 
Peck, Stow & Wilcox Co., Southington, 


Conn. 
Tucker, W. W. & C. F., Inc., Hartford, 
Conn. 


SHEARS, ROTARY 


Bliss, E. W., Co., Brooklyn, N. Y. 
Niagara Mch. & Tool Wks.. Buffalo. 


wie Stow & Wilcox Co., Southington, 

Yonn, 

Ryerson, Joseph T., & Son, 2558 W. 
16th St., Chicago. 


Toledo Mch. & Tool Co., Toledo, O. 
Union Twist Drill Co., Athol, Mass. 


SHEARS, SQUARING 

Cleveland Punch & Shear Works Co., 
Cleveland, 

New Albany "Mch. Mfg. Co., New Albany, 


Ind. 
Niagara Mch. & Tool Wks., Buffalo. 
Peck, Stow & Wilcox Co., Southington, 


Conn. 
Toledo Mch. & Tool Co., Toledo, O. 


SHEAVE WHEELS 

Jones, W. A., Fdry. & Mch. Co., 4409 
Roosevelt Rd., Chicago. 

Link Belt Co., Chicago, Ii. 

Wood’s, T. & Sons Co., 
burg, Pa. 


SHEET METALS 
American Sheet & Tin Plate Co., Frick 
ldg., Pittsburgh, Pa. 
New Jersey Zinc Co., 160 Front St., 
New York. 


SHEET METAL WORK 
New Britain - Gridley Mch. Co., New 
Britain, Conn. 


Reliance Die & Stamping Co., 1260-68 
Clybourn Ave., Chicago. 


SHELVING 
See Furniture, Shop. 


SHERARDIZING, ELECTRIC 
General Electric Co., Schenectady, N. Y. 


SLEEVES 


Cleveland Twist Drill Co., Cleveland. 

Morse_ Twist — & Mch. Co., New 
Bedford, Mas 

National Twist Drill & Tool Co., Detroit. 

Pratt & Whitney Co., Hartford, Conn. 

Standard Tool CGo., Cleveland, 0. 

Union Twist Drill Co., Athol, Mass. 


Cham bers- 


SLIDE RULES 


Keuffel & Esser Co., Hoboken, N. J. 


SLOTTERS, PORTABLE 


Consolidated Mch. Tool Corp. of America, 
Rochester, N. Y. 


SLOTTERS’ TRAVELING HEADS 


& Mch. Wks., 4043 
h St., Philadelphia. 


AUTO- 
MATIC 

Waterbury sg Fdry. & Mch. Co., 
Waterbury, Conn. 


SLOTTING MACHINES 


Baker Bros., Inc., Toledo, O. 

Cochrane-Bly Co., Rochester, | 

Consolidated Machine Tool Corporation 
of America, Rochester, N. Y. 

Tool Wks., Inc., Philadel- 
phia, 

Manning, Maxwell & Moore, Inc., 100 
E. 42nd St., New York. 

Sellers, Wm., & Co., Ine., Philadelphia. 


SOAPS 
Procter & Gamble Co., 


SOCKETS 


Cleveland Twist Drill Co., Cleveland. 

—" Tap & Die Corp., Greenfield, 
Mass 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass 

National Twist Drill & Tool Co., Detroit. 

Pratt & Whitney Co., Hartford, Conn. 

Standard Tool Co., 

Union Twist Drill’ Co., 

Williams, J. H., & Co., Buffalo, N. Y. 


Cincinnati, O. 


SPECIAL MACHINERY AND TOOLS 


Automatic Mch. Co., Bridgeport, Conn. 
Baird Mch. Co., Bridgeport, Conn. 
Ball Bearing Co., South Bend, 


Barnes, W. F. & John, Co., Rockford, 


Bilgram Mch. Wks., 1281 Spring Garden 
St., Philadelphia. 
Blanchard Mch. Co., 64 State St., Cam- 
bridge, Mass. 
Bliss, E.) W., Co., Brooklyn, N. Y. 
Bradley, C. Ce & Son, Inc., Syracuse. 
Brown, A. & ¥., Co., Elizabethport, NJ. 
Buhr Mch. Tool Co., Ann Arbor, Mich. 
Citv Mch. & Tool Wks.. Dayton, O. 
Cleveland Auto. Mch. Co., Cleveland. 
Columbia Mch. Tool Co., Hamilton. O. 
a Die, Tool & Mch. Co., Colum- 


Consolidated Machine Tool Corporation 
of America, Rochester, N. Y. 

Earle Gear & Mch. Co.,. 4709 Stenton 
Ave.. Philadelphia 

Farrel- Birmingham Co., Inc., 

Ferner, R. Y., Co., Washingto n,. D: 

Gears & Forgings, Inc., 3122 Wveodhinl 
Rd., Cleveland. 

Gisholt_ Machine Co., Madison, Wis. 

Grant Mfg. & Mch. Co., N.W. Station, 
Bridgeport, Conn. 

Greenlee Bros. & Co., Rockford, 111. 

Hartford Special Mchy. Co., Hartford 

Hoggson & Pettis Mfg. Co., "New Haven. 

Ingersoll Milling Mch. Co., Rockford, 1. 

Jones Mch. Tool Wks., Inc., Philadel- 
phia, Pa. 

Live. W. C., Inc., Syracuse, N. Y. 

Littell, F. J., Mch. Co., 4125 Ravens- 

, Cleveland. 


wood Ave., 

Lucas Machine Tool Co 

Manning, Maxwell & Moore, Inc., 100 
E. 42nd St., New York. 

Manufacturers Consulting Engineers, 
Syracuse, N. Y. 

Metssstbach- Catueci Mfg. Co., Newark. 

Meisel Press Mfg. Co., 948 Dorchester 
Ave., Boston 25, Mass. 

National Acme Co.. oO. 

National Auto. Tool Co. , Richmond, Ind. 

National Machinery Co., Tiffin, 0. 

National Tool Co., Cleveland. 

National Twist Drill & Tool Co., Detroit, 

New Britain - Gridley Mch. Co., New 
Britain, Conn. 

Niagara Mch. & Tool Wks.. Buffalo. 

sig Stow & Wilcox Co., Southington, 


Pratt ne Whitney Co., Hartford, Conn. 

Precision Engineering. Co., Philadelphia. 

Q-C Engineering & Tool Sales, Inc., 
Detroit, Mich. 

Reed-Prentice Corp., Worcester, Mass. 


Reliance Die & Stamping Co., 1260-68 
Clybourn Ave., Chicago. 

Rockford Mch. Tool = 2400 Kish- 
waukee Rd., Rockford, Ill. 


Ross, Frederick N.. 1010 Palmer St., 


Chicago. 
Ruthman Mch. Co., oO. 
8. Ae. Mch. Wks., 4541 W. Lake St., 
1¢ 
Shester. F. B., Co., New Haven. Conn. 


Simonds Mfg. ‘Co., Pittsburgh, Pa, 
Taft-Peirce Mfg Co.. Woonsocket, R. I. 
Taylor-Shantz Co., Rochester. N. Y. 
Toledo Mch. & Tool Co., Toledo. O. 
Union Twist Drill Co., Athol, _ 
V & O Press Co.. Hudson, } 
Waltham Mch. Wks.. Waltham, 
Wicaco Screw & Mch. Works, Inc., 
Philadelphia, Pa. 


SPEED REDUCERS 


Adams Co., Dubuque, Iowa. 

Boston Gear Works Sales Co., Norfolk 
Downs, Mass. 

Brown, A. » Co., Blizabethport, N.J. 

Co., Inc., Buffalo. 

Foote Bros. Gear & Mch. 37, 
111 N. Canal St., Chic 

Gears & Forgings, Inc., 3122. Woodhill 
Rd., Cleveland, 

Grant Gear Works, Inc., Boston, Mass. 
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Horsburgh & Scott Co., ae. Oo. 
Janette Mfg. Co., 556 W. Monroe St., 
Chicago. 
a7 W. A., Fdry. & Mch. Co., 4409 
Roosevelt Rd., Chicago. 
Link’ Belt Co., Chicago, 
Lipe, W. C., Inc., Syracuse. N. Y. 
Moore & White Co., 2707-37 N. 15th 
St., Philadelphia. 
Philadelphia Gear Works, Philadelphia. 
ers Engineering, 75 E. Wacker Drive, 
Shepard- Niles Crane & Hoist Corp., 380 
Schuyler Ave., Montour Falls, N. Y. 
Smith, Winfield H., 116 Eaton St., 
Springville, N. 


SPINDLES, GRINDING 


Ex-Cell-O Aircraft. & Tool Corp., Detroit, 
Mich, 


SPINDLES, HOLLOW BORED 
American Hollow Boring Co., Erie, Pa. 


SPINNING LATHES 
See Lathes, Spinning. 


SPOT FACERS 
Gairing Tool Co., Detroit, Mich. 


SPRING COILING AND FORMING 
“MACHINERY 

Baird Mch. Co., Bridgeport, Conn. 

Hjorth Lathe & Tool Co., Boston, Mass. 


SPROCKET CHAINS 


—- Chain & Mfg. Co., Worcester, 


Mass. 

Boston Gear Works Sales Co., Norfolk 
Downs, Quincy, Mass. 

Cullman ‘Wheel Co., 1339 Altgeld St., 
Chicago, Tl. 

Diamond Chain & Mfg. Co., Indian- 
apolis, Ind. 

Grant Gear Works, Inc., Boston, Mass. 

Link Belt Co., Chicago, 

Morse Chain Co., Ithaca, N. Y. 

Nuttall, R. D., Co.. Pittsburgh, Pa. 

Philadelphia Gear Works, 


Ramsey Chain Co., Inc., Albany, N 
Whitney Mfg. Go., Hartford, Conn. 


SPROCKETS 
Baldwin Chain & Mfg. Co., 


Mass. 
Gear Sales Co., Norfolk 
owns, Qui Mass. 

Wheel 1339 Altgeld St., 
Chicago, 5 

Foote Bros. Gear & Mch. Co., Dept. 37, 
111 N. Canal St., Chicago. 

Grant Gear Works, Inc., Boston, Mass. 

Hartford Special Mchy. Co., Hartford. 

Jones, W. A., Fdry. & Mch. Co., 4409 
W. Roosevelt Rd., Chicago. 

Link Belt Co., Chicago, TN. 

Massachusetts Gear & Tool Co., 34 
Nashua St., Woburn, Mass 

Meisel Press Mfg. Co., 948 Dorchester 
Ave., Boston 25, Mass. 

Morse Chain Co., Ithaca, N. Y. 

=; Gear Cutting Mch. Co., Newark, 


Philadelphia Gear Works, Philadelphia. 

Inc., 200 Hudson St., 
ew 

Whitney Mfe. Co., Hartford, Conn. 


Worcester, 


STAMPINGS, SHEET METAL 


Alemite Die Casting Miz. Co., 2040-54 
Belmont Ave., Chicag 

American Pulley Co., ‘Philadelphia. 

American Tool & Mfg. Co., Urbana, O 

New Britain - = Mch. Co., New 
Britain, 

Sinko Tool & Mie. Co., 351 N. 
ford Ave., Chicago. 


Craw- 


“ee STEEL, AND MARKING 


Hoggson & Pettis Mfg. Co.. New Haven. 
Noble & Westbrook Mfg. Co., Hartford, 


Conn 

Pittsburgh Stamp Co., Inc., 810 Canal 
St., Pittsburgh, Pa. 

Schwerdtle Stamp Co., Bridgeport, Ct. 


STEEL 

Carnegie Steel Co., Pittsburgh, Pa. 

Colonial Steel Co., Pittsburgh, Pa. 

Firth-Sterling Steel Co.. McKeesport, Pa. 

Hawkridge Bros. Co., Boston, Mass. 

Tudlum Steel Co.. Watervliet, 
erson, Joseph T., & Son, 2558 W. 

St., Chicago. 
Simonds Saw & Steel Co., Fitchburg, 


Mass. 
Vanadium Alloys Steel Co., Latrobe, Pa. 


STEEL ALLOYS 
See Alloys, Steel Tungsten, etc. 


STEEL, COLD DRAWN 

Ryerson, Joseph T., & Son, 2558 W. 
16th St. Chicago. 

Union Drawn Steel Co., Beaver Falls, Pa. 


STEEL, HIGH SPEED TOOL 

Armstrong Bros. Tool Co., 313 N. Fran- 
cisco Chicago. 

Boker, H., & Co., Inc., 103 Duane S8t., 
New York. 

Carnegie Steel Co., Pittsburgh, Pa. 

Colonial Steel Co., Pittsburgh, Pa. 

Firth-Sterling Steel Co., McKeesport, Pa. 

Hawkridge Bros. Co., Boston, Mass. 

Ludlum Steel Co.. Watervliet, a 

Joseph T., & Son, 2558 W. 
16th St., Chicag 

& Steel Co., Fitchburg, 


Venadinm Alloys Steel Co., Latrobe, Pa. 


Saw & 


STEEL, MACHINE 

Colonial Steel Co., Pittsburgh, Pa, 
Firth-Sterling Steel Co., MoKeesport, P 
Hawkridge Bros. Co., "Boston, Mass, ” 
Ryerson, Joseph T., & Son, 2558 W, 

imken Roller Bearing (Co 

Union Drawn Steel Co., Falls’ Pe 
Vanadium Alloys Steel (Co. , Latrobe, Pa, 


STEEL, RUSTLESS 


Firth-Sterling Steel Co., Pa. 
Steel Co., Watervliet, N. 


STEEL, STAINLESS 
Firth-Sterling Steel Co., McKeesport, Pa, 


STEEL, STRIP AND SHEET 


American Sheet & Tin Plate Co.. Py 
Bldg., Pittsburgh, Pa. 


STELLITE 

Haynes Stellite Co., Kokomo, Ind. 
STOCKS, DIE 

Card, S. W., Co., Div. of Union 


Mfg. 
Twist. Drill Co., Mansfield, Mass, 
Curtis & Curtis CGo., 324 Garden 
Bridgeport, Conn. 
— Tap & Die Corp., Greenfield, 


Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 

Pratt & Whitney Co., Hartford, Conn, 

Reed Mfg. Co., Erie, Pa. 

Saunders’, D., ‘Sons, Ine., Yonkers, N. Y, 


STONES, OIL 


Carborundum Co., Niagara Falls, N. Y, 
Norton Co., Worcester, Mass. 


STOOLS AND CHAIRS, STEEL 
See Furniture, Shop and Drafting-Room. 


STRAIGHTENING MACHINERY 

Consolidated Mch. Tool Corp. of America, 
Rochester, N. Y. 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 

Oilgear Co., 660 Park St.. Milwaukee, 

Shuster, F._B., Co., New Haven, Conn. 

Springfield Mch. Tool _ 631 Southern 
Ave., Springfield, 


STUD SETTERS, OPENING 

Consolidated Machine Tool Corporation 
of America, Rochester, N. Y. 

Errington Mechanical Laboratory, 200 
Broadway, New Yor 

Geometric Tool Co., New Haven, Conn, 

Procunier Safety Chuck Co., 18 8. 
Clinton St., Chicago. 


SUB PRESSES 

Danly Mch. Inc., 2112 8. 
52nd Ave., Chicag 

U. S. Tool Co., Inc., 


SWAGING MACHINES 


Etna Machine Co., Toledo, 0. 
Torrington Co., Torrington, Conn. 


SWITCHES 


Allen - Bradley Co., 499 Clinton St., 
Milwaukee, Wis. 

Bristol Co., Conn. 

General Electric Co chenectady, N. Y. 

Shepard-Niles Crane & Hoist Corp., 
Schuyler Ave., Montour Falls, N. 

Westinghouse Electric & Mfg. Co., Bast 
Pittsburgh, Pa. 


TACHOMETERS 

Bristol Co., Waterbury, Conn. 
Brown Instrument Co., Philadelphia. 
Leeds & Northrup Co.; Philadelphia. 


Scherr, Geo., Co., 144 Liberty St., N. 
Veeder-Root, Inc., Hartford, Conn. 
Zernickow, O., Co., 21 Park Row, N. 


TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, N. J. 
Starrett, L. S., Co., Athol, Mass. 


TAP EXTENSIONS 
Allen Mfg. Co., 125 Shelton St., Hart 
ford, Conn, 


TAP EXTRACTORS 
Walton Co., Hartford, Conn. 


TAP HOLDERS 

Buhbr Mch. Tool Co., Ann Arbor, Mich. 

Errington Mechanical Laboratory, 200 
Broadway, New York. 1 nd 

National Auto. Tool Co., Richmond, In 

Procunier Safety Chuck Co., 18 § 
Clinton St., Chicago. 


TAPPING ATTACHMENTS AND 
DEVICES 


American Tool Works Co., Cincinnati. 

ber-Colman Co., Roc 

Barnes, W. F. & John, Co., Rockford. 
l 


Bubr Mch. Tool Co., Ann Arbor, Mich. 
"Tool Co., Oakley, 
neinnati 

Consolidated Machine Tool Corporation 
of America, Rochester, 

Ettco Tool Co., 590 ve., 
Brooklyn. N. 

Brejngton ‘Mechanical Laboratory, 200 


McCrosky Tool Corp., 
Molen Tool Works Mch. 
Tool Corp.) Rochester, N. Y. 


‘ 
| 
Hoefer Mfg. Co., Freeport, 11). 


ick 
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This loose-leaf catalog 
describes and illustrates 
the full line of Hors- 
burgh & Scott Speed 
Reducers, and contains 
engineering data that 
will be valuable to you. 
Write for it. 


Horsburgh & Scott Worm-Gear Speed Reducers 
driving Standard Sand Mixing Machines 
in a well known automotive foundry. 


‘ ; for the ‘Toughest of All 


Speed-Reducing Jobs 


TS dust-tight case...its self-lubricating feature 

...its ability to serve with little attention and still 
less wear, are some of the reasons why Horsburgh & 
Scott Worm-Gear Speed Reducers were selected as 
standard drive for Standard Sand Mixing Machines. 
Said Mr. Boughton of the Standard Sand & Machine 
Company, “‘In no other speed reducer we know of 
can we secure the high quality we require at such a 


moderate price.” 


This installation is typical of the jobs where Hors- 
burgh & Scott Speed Reducers serve throughout the 


range of industry. 


Our engineers will gladly help you in select- 
ing the Speed Reducers that are best suited 
to your needs, and in laying out your gear 
installations. Your request for this service 
places you under no obligation. 


The Horsburgh & Scott Co. 


Gears and Speed Reducers 


Cleveland, U.S. A. 
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MACHINERY 


National Auto. Tool Co., Richmond, Ind. 

Procunier Safety Chuck Co., 18 S. 
Clinton St., Chicago. 

P., Mfg. Co., Hartford, 


Western Mch. Tool Wks., Holland, Mich. 


TAPPING MACHINES 


Acme Machinery Co. Cleveland, O. 
Alto hao Co., 1647 Wolfram’ Street, 


Baker » Toledo, O. 
a Ww. & John, Co., Rockford. 


Benes, Dei Drill 814 Chestnut St., 

ck 

Buhr Co., Ann Arbor, Mich. 

Burke Mch. Tool Co., 516 Sandusky St., 
Conneaut, O. 

Defiance Machine oO. 

Frew Machine Co., Philadelphia. 

Geometric Tool Co., om; Haven, Conn. 

Greenlee Bros. & Co., Rockford, Ml 

Hoefer Mfg. Co., Freeport, Il. 

Leland-Gifford Co., Mass. 

Moline Tool Co., Moline, Il. 

& Tool Co., 951 Porter 


National i Tool Co., Richmond, Ind. 

National Machinery Co., Tiffin, O. 

Procunier Safety — Co., 18 S. 
Clinton St., Chicag 

— Drilling Meh, Co., Rockford. 


ee D., Sons, Inc., Yonkers, N. Y. 

Simmons, W. H., Co., Cincinnati. 

Waterbury Farrel Fdry. Mch. Co., 
Waterbury, Conn. 

Western Mch. Tool Wks., Holland, Mich. 


TAPS 


Bath, John & Co., Ine.. Worcester, Mass. 

Brubaker, W. L., & Bros. Co., 50 Church 
St., New York. 

Card, S. W., Mfg. Co., Div. of Union 
Twist Drill Co.. Mansfield, Mass 

Continental Tool Wks., Detroit, Mich. 

Geometric Tool Co., New Haven, Conn. 

GreenSeld Tap & Die Corp., Greenfield, 


Hanson-Whitney Mch. ye Hartford, Ct. 

Hardinge Bros., 4149 Ravenswood 
Ave., Chicago. 

Landis Mch. Co., Inc., Waynesboro, Pa. 

Morse Twist Drill Mch. Co., New 
Bedford, 


Standard Tool Cleveland, O. 


TAPS, COLLAPSING 


Errington Mechanical Laboratory, 200 
Broadway, New York. 

Geometric Tool Co., New —. Conn. 

Landis Mch. Oo., Inc,, Waynesboro, Pa. 

Tool Co., (Gonsolidated Mch. 


A 
Mech. & Tool 951 Porter 
Nations] Acme Co., Cleveland. 


MACHINES, CHAIN, 
MENT, SPRING, WIRE, 
SHEET METAL, ETC. 


Olsen, Tinius, Testing Machine Co., 
Philadelphia. 


THERMOMETERS 
American Gas Furnace Co., Elizabeth, 


Bristol Co., Waterbury, Conn 

Instrument Co., Philadelphia. 
orthrup Co., Philadelphia. 

Taylor Instrument Cos., Rochester, N. Y. 


THERMOMETERS, INDICATING 
AND RECORDING 


Brown Co., Philadelphia. 

Leeds & Northrup Co., Philadelphia. 

Taylor Instrument Cos., Rochester, N. Y. 

Wilson-Maeulen Co., Inc., 382 Concord 
Ave., New York. 


THREAD CUTTING MACHINERY 


‘Acme Machinery Co., Cleveland. 
Automatic Mch. Co., Bridgeport, Conn. 
Brown & Sharpe Mfg. Co., Providence. 
Eastern Mch. 4 Corp., New Haven. 
Fellows Gear Shaper Co., Springfield, Vt. 
Ferner, Washin ton, D 
Geometric Tool Co., New Haven, Conn. 
Grant Mfg. & _— Co., N.W. Station, 
Bridgeport, 
Hall Philadelphia. 
Hé& Eastern Mch. Screw Corp., 
Conn. 
Landis Mch. Go., Inc., Waynesboro, Pa. 
Lees-Bradner Co., Clevelan 
Mod Tool (Consolidated Mch. 


1 
So Meh, & Tool Co., 951 Porter 
National oe Co., Tiffin, O. 


THREAD CUTTING TOOLS 


Armstrong Bros. Tool Co., 313 N. Fran- 
cisco Ave., Chicago. 
Ready Tool Co., Bridgeport, Conn. 
Rivett Lathe & Grinder Corp., Brighton, 
oston, Mass. 


THREAD GAGES 
See Gages, Thread. 


THREAD MEASURING WIRES 
Van Keuren Co., Watertown, Mass. 


THREAD MACHINES 

Adams Co., Dubu Ta. 

Consolidated Meh. Tool Corp. of America, 
Rochester, N. Y. 

Hall Planetary Co., Philadelphia. 

Hanson-Whitney Mfg. Co., Hartford, Ct. 

Lees-Bradner Co., Cleveland. 

Pratt & Whitney Conn. 

Scherr, Geo., Co., Liberty S 

Waltham Mch. Wks., Waltham, Mass. 

Zernickow, O., Co., 21 Park Row, N. Y. 


THREAD ROLLING MACHINES 
National Machinery Co., Tiffin, O. 
& Wilcox Co., Southington, 


Waterbury Farrel Fdry. & Mch. Co., 
Waterbury, Conn. 


THREAD ROLLING MACHINES, 
SHEET METAL 


V & O Press Co., Hudson, N. Y. 
TIN & TERNE PLATES 


American Sheet & Tin Plate Co., Frick 
Bldg., Pittsburgh, Pa. 


TOOL BITS, STELLITE 
Haynes Stellite Co., Kokomo, Ind. 


TOOL CASES 
Gerstner & Sons, H., Dayton, O. 
Starrett, L. S., Co., Athol, Mass. 


TOOL HOLDER BITS, HIGH SPEED 
STEEL 


Armstrong Bros. Tool Co., 313 N. Fran- 


cisco Ave., Chicago. 
Barber-Colman Co., Rockford 


Colonial Steel Co., Pittsburgh, Pa. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Lydinm Steel Watervliet, 
& Son, 2558 W. 


Seagate Saw & Steel Co., Fitchburg, 


Mas 
Williams, J Co., Buffalo, N. Y. 


TOOL HOLDERS 

Armstrong Bros. Tool Co., 313 N. Fran- 
cisco Ave., Chicago. 

Cleveland Twist Drill Co., Cleveland. 

Gisholt Machine Co., Madison, Wis. 

Haynes Stellite Co., Kokomo, Ind. 

Lovejoy Tool Co., Inc. ., Springfield, Vt. 

O. K. Tool Co., Inc., Conn. 

Osgood. J. L., Mchy. & Tool Co., Inc., 
Buffalo, N. Y. 

Ready Tool Co., Bridgeport, Conn 


-Lock Tool Co., Randolph 


Chie 
Williams, J. eB & Co., Buffalo, N. Y. 


TOOL SALVAGE 


Chicago Tool Reclaiming Co., 147 W. 
Austin Ave., Chicago. 


TOOLS. LATHE, SHAPER AND 
PLANER 


Armstrong Bros. Tool Co., 313 N. Fran- 

cisco Ave., Chicago. 
Gisholt Machine Con Madison, 
oe ad Tool Co., Inc., Springfield 

Tool Co., Inc., Shelton, ie 

Tool Co., Bridgeport, Conn. 
Sebastian Tathe Co., Cincinnati 
Williams, J. H., & Co., Buffalo, N. Y. 


TOOLS. STELLITE WELDED TIP 
Haynes Stellite Co., Kokomo, Ind. 


TRACING CLOTH AND PAPER 
Keuffel & Esser Co., Hoboken, N. J. 


TRACING FILING CABINETS 
See Cabinets, Filing. 


TRAILERS, 
INDUSTRIA 


Yale & Towne ite. Co., Stamford, Ct. 


TRANSMISSION MACHINERY 


ee Han » Shafting, Pulleys, Clutches, 
Cc pit , Belting, Chains, etc. 


TRANSMISSION, VARIABLE SPEED 
Oilgear Co., 660 Park St., Milwaukee. 
Reeves Pulley Co., Columbus, Ind. 


TROLLEYS AND TRAMWAYS 

Chisholm-Moore Hoist Corp., 5038 Fre- 
mont _Ave., N. 

Hanna Engineering Wks., 1763 Elston 
Ave., Chicago. 


Crane & Hoist Wks., Reading, 
a. 
Sh -Niles Crane & Hoist C 380 
rane orp., 


yler Ave., Montour Falls, N. Y. 
Yale & Towne Mfg. Co., Stamford, Ct. 


TRUCKS, INDUSTRIAL 


American Pulley Co., Philadelphia. 
Angle Steel Stool Co., Plainwell, Mich 
on Tructractor Co., Battle Creek, 


ch. 

National Scale Corp., Chicopee Falls, 
ass. 

Yale & Towne Mfg. Co., Stamford, Ct. 


TUBE EXPANDERS 
Watson-Stillman Co., 73 West St., N. Y. 


TUBE FLANGING MACHINES 
Grant Mfg. & Mch. Co., N.W. Station, 
Bridgeport, Conn. 


TUBING, FLEXIBLE 
Wheelock Mfg. Co., Wheelock, Vt. 
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TUBING, STEEL AND SEAMLESS 
STEEL 


National Tube Co., Pittsburgh, Pa. 
Timken Roller Bearing Co., Canton, O. 


TUMBLING BARRELS 


Abbott Ball Co., Hartford, Conn. 
Baird Mch. Co., Bridge ort, Conn. 
Hartford Steel Ball Co. artford, Conn. 
Royersford Fdry. & Mch. Co., Box M, 
Royersford, Pa. 


TURBINES, STEAM 
General Electric Co., Schenectady, N. Y. 
Westinghouse Rlectric & Mfg. Co., East 


Whiton, D Meh. Co., New London, 


Conn. 


TURNTABLES 
Canton Fdry. & Mch. Co., Canton, O. 


TURRET ATTACHMENTS 


McCrosky Tool Corp., Meadville, Pa. 
Meisselbach-Catucci Mfg. Co., Newark. 


TURRET LATHES, VERTICAL 
BuHard Co., Bridgeport, Conn. 


TWIST DRILLS 
See Drills, Twist. 


UNIONS 
Dart, E. M., Mfg. Co., Providence, R. I. 


UNIVERSAL JOINTS 

Boston Gear Works Sales Co., Norfolk 
Downs, Quincy, Mass. 

Gray & Prior Mch. Co., Hartford, Ct. 


VALVE LEATHERS 


Chicago Rawhide Mfg. Co., 1279 Elston 
Ave., Chicago. 


VALVES, HYDRAULIC 
Elmes Engineering Wks., Chas. F., 222 
icago. 


. Co., Piqua, O. 
Oilgear Co., 660 Park St., Milwaukee. 
Watson-Stillman Co., 73 West St., N. Y. 


VISES, BENCH 

Avey Drilling Machine Co., a 

New Britain - Gridley Mch: Co., New 
Britain, Conn 

Reed Mfg. Co., Erie, Pa. 


VISES AND CLAMPING DEVICES, 
AIR-OPE RATED 


— Mfg. Co., 621-631 S. Kolmar 


Chicago. 
L Mch. Co., 529 Market St., 
gansport, Ind. 


VISES, MACHINE 
Bros. 313 N. Fran- 


i Chic 
Avey Drilling Machine Co., a. 
Barber-Colman Co., Rockford, 

Brown Engineering Co., 133 N. wird 


NY. 
LeBlond, R. K., Tool Co., Cin- 
cinnati. 
nsport Mch. Co., 529 Market St., 


pgansport. 


In 
rel, J. E. Tool & Die Co., Spring- 


Purvis, Edw., Sons, 110 York S8t., 

Whitney “Co:, Hartford, Conn. 

Zernickow, O., Co., 21 Park Row, N. Y. 


VISES, PIPE 
Bignall & Keeler Mch. Wks., Edwards- 


ville, 

Curtis & Curtis Co., 324 Garden &t., 
Bridgeport, Conn. 

— Tap & Die Corp., Greenfield, 


ass 

Reed Mf; Erie, P. 

“Sons, ine. Yonkers, N. Y. 
Williams, & Co., Buffalo, N. Y. 


VISES, PLANER AND SHAPER 
American Tool Works Co., Cincinnati... 
Cincinnati Planer Co., Cincinnati. 
Cincinnati Shaper Co., Cincinnati. 
Hendey Machine Oo., Torrington, Conn 
Western Mch. Tool Wks., Holland, Mich. 


VISES, UNIVERSAL eon INE 


Barber-Colman Co., Rockford, Ill. 
Brown & Sharpe Mfg. Co., Providence 
Co., 188 rhird 
Graham Mig. Co., Providence, R. I. 


VOLTMETERS 


Bristol Co., Waterbu' Conn. 
General Electric Co., Schenectady, N. Y. 


WASHERS, MACHINERY 
National Machinery Co., Tiffin, O. 


WASHERS, NON-METALLIC 


Chicago Rawhide Mfg. Co., 1279 Elston 
Ave., Chicago. 
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Fibroc Insulation Co., 1028 Lincoln 


Ave., Valparaiso, Ind. 


WASHERS, SPACING 
See Collars, Spacing, etc. 


WASHING MACHINES, 
METAL 


Colt’s Patent Fire Arms Mf, 
ford, nn. Co., Hart, 


WELDING AND CUTTIN 
MENT, OXY-ACETYLENE 


— Brass Mfg. Co., 531 


WELDING AND CUTTING, JOB 
Taylor-Winfield Warren, 0. 
— Electric Welding Co., Lynn, 


Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 


WELDING EQUIPMENT, EL 
on ECTRIO 


General Electric Co., Schenectady. Y. 

Lincoln Electric Co., Cleve 

Westinghouse Electric &’ Bast 
Pittsburgh, Pa. 


MACHINES, ELECTRIC 


Federal Mch. & Welder on Warren, 0. 

Taylor-Winfield Corp., Warre 

Electric Welding Lynn, 
ass 


WELDING MACHINES, ELECTRIC 
SPOT 


ert Electric Welder Co., Los Angeles, 


Taylor-Winfield ~*~. 

Thomson Electric ding Lynn, 
ass. 


WHEELS, STEEL, R. R. AND 
INDUSTRIAL 
Carnegie Steel Co., Pittsburgh, Pa. 


WIRE-NAIL 
National 


WIRE STRAIGHTENERS AND 
CUTTERS, AUTOMATIC 


Shuster, F. B., Co., New Haven, Conn, 


0. 
‘a 2558 W. 


WIRE WORKING MACHINERY 


Baird Mch. om , Bridgeport, Conn. 
Shuster, F. B., Co., New Haven, Conn. 


WOOD SCREW MACHINERY 
Townsend, H. P., Mfg. Co., Hartford, 
Conn. 


WOOD WORKING MACHINERY 
— W. F. & John, Co., Rockford. 


Cogent Machine Co., 56 Main St., 


Frew Machine Co., go 

New Britain- Gridley M Co., N 
Britain, Conn. 

Sidney Mch. Tool Co., Sidney, 0. 


WRENCHES 


Armstrong Bros. Tool Co., 313 North 


Francisco Ave., 

Greene, Tw , 109 Duane St., 
New York. 

Pratt & Whitney Co., Hartford, Conn. 


a & Grinder Corp., Brighton, 
eon, "Joseph & Son, 2558 W. 


Standard Tool cleveland, 0. 
Williams, J. H., & Co., Buffalo, N. ¥. 
Williams Tool Corp., Erie, Pa 


WRENCHES, PIPE 
Grgee. Tweed & Co., 109 Duane St., 


ew York. 
Gegentela Tap & Die Corp., Greenfield, 


ass. 
Reed Mfg. Co., Erie, P: 
Williams’ J. H, & Buffalo, N. Y. 


WRENCHES, RATCHET 
Greene, Tweed & Co., 109 Duane St., 


New Y a Co., Athol, Mass. 


Starrett, 
Williams, & Co., Buffalo, N. ¥. 


WRENCHES, TAP 

Brubaker, W. L., & Bros. Co., 50 Church 

card Co., Div. of Union 
ist. Drill Mansfield, Mase, 

Tap & Die Corp., ‘Greenfield, 


Morse, Twist. Drill Mch. Co., New Bed- 


ford, 
Pratt & Whitney Co., Hartford —— 
Starrett, L. S., Co., Athol, 


ZINC 
New Jersey Zinc Co., 
New York. 


160 Front St., 


| Acme Co., Cleveland. 
Pratt & Whitney Co., Hartford, Conn. 
Reiff & Nestor Co. Lykens, P 


Shuster Wire Straighten- 
ing and Cutting-Off Ma- 
chines are developed from 
the pioneer product of 
John Adt, invented in 
1866. Models for round 
stock are made in several 
sizes, handling wire from 
-020” to 3%,” diameter. 
Each size is made in sev- 
eral lengths and a full line 
of direct motor driven 
machines is available. 


Full information on 
request 


Shuster-Sold for 12 Years 


A large middle-western manufacturing con- 
cern reports that it has used but one make of 
wire straightening and cutting-off machine 
in the past twelve years—the Shuster. To 
paraphrase a familiar slogan, “such fidelity 
must be deserved.” 


Four of these machines, of varying sizes, are 
installed at the present time, and the one 
shown was cutting and straightening No. 10 
Soft Annealed Core Wire when photo- 
graphed. No production records covering 
these machines are available—none are nec- 
essary; their record speaks for itself. The 
owner’s opinion of them is “Very Good!” 


THE F. B. SHUSTER COMPANY 
NEW HAVEN, CONN. 


Straightener Specialists Since 1866 


SHUSTER 


Wire Straightening and Cutting-Off Machines 
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WIZARD Quick-Change Chucks 
and SUPER Adjustable Reamers 
Crowd Production Minutes 


HIS battery of four drill presses is all set to fill 
every hour with sixty minutes of steady production. 
Each machine is equipped with a WIZARD Quick- 
Change Chuck and Collet Outfit. These outfits enable 
the operators to drill, bore and ream in quick succes- 
sion without stopping the spindle. 


Time is made productive without sacrifice of accuracy. 
WIZARD Chucks hold tools rigid and perfectly cen- 
tered, an exclusive McCrosky feature that is particular- 
ly effective in reaming true holes. 


McCrosky-SUPER Adjustable Machine Reamers finish 

- the holes. The simple and positive McCrosky blade 
lock makes the assembled reamers as sturdy as the 
solid tools that prepare the holes for reaming. 


Your modern drilling machines deserve the advan- 
tages WIZARD Chucks and SUPER Reamers can 
give them. Catalog No. 11 tells the whole story. 
Send for a copy. 


McCROSKY 


Tool Corporation 


Chicago, Toronto 


Meadville, Pa., U.S. A. 
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A 

Abbott Ball 22 

Abrasive Company 153 
Abrasive Machine Tool Co....154 
Acme Electric Welder Concise. 262 
Acme Engineering Co. .....--- 308 
Acme Machinery Co.........- 30 
Acme Machine Tool Co...... 165 


Adriance Machine Works, Inc.. 49 
Aetna Ball Bearing Mfg. Co. 22 


Ahlberg Bearing Co.......... 298 
Ajax Flexible Coupling Co....240 
Ajax Mfg. 94 
Ajax Metal Co......---+++-- 246 
Alemite Corporation ......... 247 
Alemite Die-Casting & Mfg. Co.308 
Allen-Bradley Co. ........... 53 
Atte, ‘The Louis, 
American Broach & Mch. Co. .198 
American Cam 00295 
American Engineering Co..... 240 
American Gas Association..... 146 


American Gas Furnace Co....290 
American Hollow Boring Co..308 
American Metal Treatment Co.291 
American Non-Gran Bronze 


American Pencil Co. .........292 
American Pulley Co..........236 


American Saw & Mig. Co....198 
American Sheet & Tin Plate Co.204 
American Swiss File & Tool Co. 282 
American Tool & Mfg. Co....309 
American Tool Works Co...14-15 


Ampeo Twist Drill Co... 272 
Anderson Bros. Mfg. Co...174-194 
Angle Steel Stool Co.........292 
Arguto Oilless Bearing Co....245 
Armstrong-Blum Mfg. Co..... 196 
Armstrong Bros. Tool Co..... 68 
Auburn Ball Bearing Co......224 
Aulenback Tool Co., Inc...... 278 
Automatic Buffing Machine Co.156 
Automatic Machine Co....... 145 
Avey Drilling Machine Co., 

B 

Baird Machmé 190 
Bakelite Corporation ........ 126 
Baker Brothers, Inc.......... 181 
Baldwin Chain & Mfg. Co.... 45 
Ball & Roller Bearing Co..... 67 
Bantam Ball Bearing Co..... 224 
Barber-Colman Co. .......... §2 
Bardons & Oliver............ 162 
Barker Mch. & Tool Wks..... 178 
Barnes, W. F. & John, Co..... a1 
Barrett; Leow Ji, 
Bath, John, & Co., Inc....... 100 


Baumbach, E. A., Mfg. Co....185 
Bausch & Lomb Optical Co. ..287 
Bennett Metal Treating Co...291 
Bernauer, Chas. J., Mfg. Co..198 
Bignall & Keeler Mch. Wks...194 


Bilgram Machine Works......214 
Blanchard Machine: Co: £57 
Bliss, E. W., Company....... 187 
Blount, 160 
Boker, H., & Co., Inc........ 206 
Boston Gear Works Sales Co. .2 19 
Botwinik Bros. 
Bowen Products Corp........ 246 


Co., Inc. 


Brown, A. & F., Co......... -240 
Brown Engineering Co........ 238 
Brown Instrument 2890 


Bryant Chucking Grinder Co.. 18 
Buckeye Brass & Mfg. Co....230 


Buffalo Forge Co 12 

4 
Buhr Machine Tool Co....... 17 
Bullard Company .......... 62-63 


Bunting Brass & Bronze Co...231 
Burke Mch. Tool Co......... 168 


> 


Calder, Gen. 148 
Cameron, A. S. Steam Pump Wks. 
(Ingersoll-Rand Co.) .......313 


Canedy-Otto Mfg. Co........ 106 
Canton Fdry. & Mch. Co.....238 
Carolee Wie. 64 
Carborundum Company ...... 159 

Card, S. W., Mfg. Co., Div. of 
Union Twist Drill Co......272 
Carlton Mch. Tool Co........ 183 
Carlyle Johnson Machine Co.. 28 
Carnegie Steel Co. 42202 

Carroll & Jamieson Mch. Tool 
Century Electric 53 

Chambersburg Engineering Co. 
96-97-127 


Chicago Belting Co....Insert 68A 
Chicago Flexible Shait Co....291 
Chicago Perforating Co. ...... 32 

Chicago Rawhide Mfg. Co....214 
Chicago Tool Reclaiming Co..271 
Chisholm-Moore Hoist Corp... 81 
Cincinnati Automatic Mch. Co.164 


Cincinnati Bickford Tool Co.22-23 
Cincinnati Gear Co..........216 
Cincinnati Grinders Inc....... 26 


Cincinnati Lathe & Tool Co.. -319 
Cincinnati Mchy. & Supply Co. 304 
Cincinnati Milling Machine Co. 27 


Cittieinnati Planer Co......... 95 
Cincinnati Shaper Co......... 5 
City Mch. & Tool Wks...... 309 
Clark Equipment Co.........279 
Clark Tructractor Co.........244 
Cleveland Automatic Mch. Co. 75 
Cleveland Planer Co......... 72 
Cleveland Punch & Shear Wks. 
Cleveland Quarries Co........ 155 
Cleveland Twist Drill Co..... 59 
Cogsdill Mig. Co... 40 
Colonial Steel Co............205 
Colton, Arthur Co...........276 
Colt’s Patent Fire Arms Mfg. 
Columbia Mch. Tool Co...... 170 


Columbus Die, Tool & Mch. Co.308 
Cone Automatic Mch. Co., Inc. 166 


Consolidated Mch. Tool Corp. 

Continental Tool Works...... 109 
Cottway Clutehr Co 236 
Corning: Glass WES: 308 
Covel-Hanchett Co. ......... 150 
Crescent Machine Co......... 198 
Crofoot, Chas. E., Gear Corp. .214 
Cullman Wheel Co........... 240 
Cushman Chuck 
Cutler-Hammer, Inc. ........ 

D 
Danly Machine Specialties, Inc. 129 
Dart, ME, Mise. 319 
Davis Boring Tool Co., Inc...277 
Davis Keyseater Co.......... 172 
Dayton Rubber Mfg. Co...... 133 
Defiance Machine Works...... 182 
Desmond-Stephan Mfg. Co....160 
Detroit Stamping Co.........262 


Diamond Chain & Mfg. Co....311 
Diefendorf Gear Corp........222 


Divine Bris. 300 
Dodge Mig: Corp..........+.290 
Dreses Machine Tool Co...... 180 
Dumore Company ........... 107 
Durant Mig. Co... 
Dyson, Joseph, & Sons........ 306 


E 

Earle Gear & Machine Co.....217 
Eastern Machine Screw Corp. .275 
Eastern Machinery Co........ 303 
Eclipse Interchangeable Counter- 

Edgemont Mch. Co..........240 
Elgin Tool Works, Inc....... 166 
Elmes, Chas. F., Engineering 


Errington Mech. Laboratory. ..179 
Espen-Lucas Machine Works. .196 
Essley, E. L., Machinery Co. .302 
Bina Machine Co... .. 223 
Ettes Foal 270 
Ex-Cell-O Aircraft & Tool Corp.135 


F 
Fafnir Bearing Co.......... 56-57 
Farrel-Birmingham Co., Inc...212 
Federal Bearings Co., Inc.....228 
Federal Gear, Ime... 
Federal Machine & Welder Co.257 
Federal Press Cok 188 
Federal Products Corp........286 
Fellows Gear Shaper Co.....24-25 
Ferguson Gear Company......220 
Ferracute Machine Co........ 190 
Fibroc Insulation Co......... 315 


Firth-Sterling Steel Co. ...121-136 
Fitchburg Grinding Mch. Corp.150 


Flather Company ..........; 164 
Foote Bros. Gear & Mch. Co..211 
Foote-Burt Company ........ 315 
Ford Chain Block Co........234 
Foard Motor Ca. IOI 
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600 Shop Receipts 


The result of thirty years’ careful selection by 
MACHINERY. When you have “Shop Receipts” in 
your pocket you are fully prepared for the trouble- 
some jobs that are so common in mechanical work. 
This pocket-size book contains 266 pages of valu- 
able receipts, compositions and formulas, some of 
which were formerly guarded trade secrets. 
ceipts used for similar purposes are grouped together 
for easy finding, and a 20-page index at the end of 
the book gives the page number of each item. 


Sent postpaid for $1 


THE INDUSTRIAL PRESS, 
148 Lafayette St., New York City. 


Please send me a copy of your book “Shop Receipts,” for 
which I enclose $1.00. 


Re- 


ee 
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An Announcement 
of Interest to All Tool Users 


LIPE” 


Reamers 
and 
Tools 


The well-known line of Chapin-Skelton patented flat blade taper 
roughing reamers and spiral taper finishing reamers together with 
the line of boring bars, tool posts, turret heads, burring fixture and 
other tools has been acquired by W. C. Lipe, Inc., Syracuse, N. Y. 
New machinery has been installed for production in quantity; 
prompt deliveries are being made and facilities for production 
and service are being improved daily. 


This line of reamers and tools will be known in future under 
the name “Skelton-Lipe.” 


Let us have your inquiries. They will have our careful attention 


W. C. LIPE, Ine.. Syracuse. N. Y. 
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No. 14 
Duplex 
Shaper 
Miller 


Precision Duplex 


( 


Drilling—Milling—Boring—Slotting. 
Dies—Punches—Jigs—Gauges. 


Much faster than sawing—more accurate, and 


eliminates most of the filing. 


time. 


Opening 


Tolerance 


Total Time 


No. 2 Filing Machine 12" or 16" Table 


Cochrane-Bly Company, Rochester, N. Y. 


P. O. Box 367 
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On many jobs these machines 
will save their cost in a year’s 


Material—Die Steel 1" thick 


2" square 
+.000 
-002 


2 hrs. 
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Powerful,Snappy Machine 


No.3 Belted Spindle Drill- 
ing Machine. Powerful. 
Flexible. Three open belt 
speeds by direct belting to 
spindles. Maximum pow- 
er through efficient me- 
chanical belt - tightener. 
Three lower speeds of 
greater powerthrough ball 
bearing back gear unit. 


Mechanical belt shifter. 
Semi-automatic power 
feed. Ball bearing back 
gear unit. Geared pump 
for wet drilling. Universal 
motor bracket. 


Leland-Gifford Company, Worcester, Mass., U.S. A. 
BRANCHES AGENTS 
BOSTON CHICAGO CLEVELAND Hendrie & Bolthoff Denver 
F. E. Satterlee Compa Minneapolis 
DETROIT NEW YORK Smith-Booth-Usher Co. Lew 
PITTSBURGH ROCHESTER Herberts-Moore Machinery Co. San Francisco 
F. F. Barber Machinery Co. Toronto 
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